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DISEASES OF THE DIGESTIVE TKAi T AND
ALLIED ORGANS, THE LIVER, PAXCKKAS.
AND PERITONEUM.

By EDWARD II. GOODMAN, M.D.

DISEASES OF THE MOUTH AND ESOPHAGUS.

This year has provided more difficulties in securing foreign publica-

tions even than last year. Then it was possible to receive foreign jour-

nals even though belated, but this year certain periodicals seem inijjos-

sible to obtain. The reviewer has been accustomed to receive the most

important German journals, and from these he has made his abstracts.

Unfortunately, such publications are now sent only at the subscriber's

risk, and but few will assimie this. Fortunately, on the other hand,

the Journal of the American Medical Association receives fau-ly regu-

larly the journals which it has been in the past our pleasure to read, and

the editorial staff has, happily, reviewed the most important articles.

We have made free use, therefore, of the JournaVs abstracts, and we

acknowledge with much appreciation and esteem most highly the very

comprehensive reviews which appear in the Journal. Apologies for

abstracting an abstract under ordinary conditions should be made if the

deed itself can be condoned, but apologies, at present, are hardly neces-

sary since the explanation of wh>' we liaAC made use of the vicious

practice should dull the edge of reproach.

Mouth. Saliva. The viscosity of saliva depends upon the (puility of

food. lAibimofl"! found that the saliva of dogs becomes less viscous if

they are given dry toast at five-minute intervals. If then the .saliva

is passed through a narrow glass tube, it will be foimd that the first por-

tion requires fifteen seconds for its passage, the thud fourteen seconds,

the last portion twelve seconds. When given 10 c.c. of h\-drochloric

1 Abstract Journal of American Medical Association, 11)1.3. Ixv, 9{>7.

2



18 DISEASES OF THE DIGESTIVE TRACT AND ALLIED ORGANS

acid (0.25 per cent, solution) every five minutes, collecting each time the

saliva in test-tubes, Lubimoff found that the viscosity of the saliva

increased and the secretion was more profuse. These and other tests

showed that repeated frequent irritation of the sali^'a^y glands with food

causes not only a diminution in the cjuantity of saliva but also in its

content of solid substances. Substances other than food have just the

opposite results.

Hatta^ tabulates his findings in the saliva in respect to quantity,

ferment content, and variations in response to different stimuli. The

salivary diastase content did not seem to be directly influenced by the

kind of food, and it showed no characteristic fluctuations in any of the

diseases investigated. Tannic acid, even in minute amounts, inhibited

the diastatic power of the saliva, while sodium nucleinate magnified it

tenfold when in a concentration of 1.5 per cent. Below this, no effect

was evident, and above 3 per cent, it actually caused inhibition. Tinct-

ure and extract of valerian promoted ferment action, this effect being

most pronounced at a concentration of 7 per cent. Aqueous extracts

may have a more favorable action than the tinctures, especially those

of strophanthus, strychnine, and ipecac. The enzyme content secreted

during chewing is higher than of saliva spontaneously flowing into the

mouth. Still higher diastatic power was found in saliva secreted under

the influence of citric acid. Hatta calls attention to the remarkably

constant proportion between the amount of saliva secreted and the

ferment content, no dift'erences at any time being found between the

amount of saliva and the ferment power, no dift'erences at any time

being found in this proportion in specimens of saliva obtained in health,

from the same person at the same time of day and under the same
stimuli. The diastatic power kept unmodified for six months in saliva

preserved under a layer of toluol, but it Avas lost in a month in saliva

preserved merely by a layer of formaldehyde or phenol. Six of the

sugars had no influence below a concentration of 1.5 per cent.; above

this they seemed to depress the diastatic content.

Solem and Lommen- have made some observations on the effect of the

posterior lobe of the hypophysis upon the secretion of saliva. It has been

contended that pituitary extract has no influence on the chorda tympany
nerve or on the secretory nerves of the salivary gland, but the authors

aboNe named have reopened this question and have attempted to de-

termine whether the effect is due to vascular changes in the organ or

to a specific action on the cells or on the secretory nerves. Their work
has shown that pituitrin invariably caused a diminution in the flow of

blood and saliva, but that the decrease in the latter was greater than the

accompanying decrease in blood flow. This decrease, they conclude,

' Abstract Journal of American Medical Association, 1Q16, Ixvi, 930.
2 American Journal of Physiologj', 1915, xxx\'iii, 338.
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must be due to inlnhition of the secretory ner\f lu the saHvary nhiiul.

but vasoconstriction also phiys a role, this b«in^' broii^jht about by

action on the muscles of the arterioles and on the periijheral en«linj:s of

tlie vasomotor ner\es.

Relation OF Saliva To I'kpi'm 1 )|(;i:stio\. I'l \( ikin wn I'l uiosi;

OF Ptyalin. Maxwell' re<,fanls it as a cnrioiis tact that an cn/yrnf

(ptyalin) should be secreted in the mouth to l»e presently <lestroy«'d in

the stomach, while a more efHcient diastase is presi'nt in the secretion of

the pancreas. Perhajjs an important fiuiction of ptyalin is to act as a

stimulant to the formation of j^astric secretion by the production of

dextrin from starch hydrolysis. Keasoniiif; that charcoal and certain

powders have the power of absorbing enzymes, he theorized that col-

loidal starch solutions may act the same way, /. c, may absorb pcp>in

by the colloidal carbohydrate and would thus aid j^astric digestion.

Maxwell allowed pepsin to act on fibrin in the presence of either col-

loidal starch solutions or starchy foods and compared the rate of digc^tiun

with that which occurred after previous hydrolysis of the carbohydrate

by saliva or taka diastase. He found, as he had supposed, that pei)tic

digestion is delayed in the presence of colloidal starch solution throngh

absorption of enzyme, the time interval being increased fourfold in the

presence of 2 per cent, starch solution. There is a stage in the disruption

of the starch molecule at which this ])hcnomen()n of absor|)tion of pepsin

is lost. This occurs between the amylodcxtrin and erythrodextrin stage.

An interesting point brought out in his experiments is that nnboiled

starch does not hinder peptic action, a factor of imj^ortance in the

dietetics of herbivora; cooked farinaceous foods—rice, potato, bread—
all hinder the action of pepsin if not first subjected to salivary digestion.

Maxwell concludes, therefore, that the saliva of man. l)y virtue of its

ptyalin, plays a considerable part in aiding gastric digestion by hydro-

lyzing colloidal starch, which would otherwise absorb pepsin.

Nervous Furring of the Tongue. "There is no more ineradicable

idea in the mind of the doctor than that the furred tongue is essentially

an indication of a deranged stomach, and it is proi)ably an attemj)! to

kick against the pricks to say otherwise. That a dirty tongue is an

indication that the liver is out of order and that a purge of some sort is

the one and only remedy, will, I suppose, never cease to be thought as

long as the world lasts, and in a fair proportion of cases I am not pre-

pared to traverse the practice. But it is by no means alway so. a dirty

tongue does not mean a foul stomach, and there is always scope in the

vision for interesting thought and intpiiry."

(ioodhart,- who pcimed the above, is a believer in the doctrine which

holds that a furred tongue is as often caused by the head as In- the

stomach; in other words, there are certain taut and tense individuals,

1 Biochemical Journal, 1915, i-\, 323. = Lancet. 1915. ii, 091.
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as well as the hypochi'ondriacs and slackers, who present dirty tongues

as an accompaniment of their temperaments. Cases are quoted to

exemplify this teaching. Goodhart recalls the rapid appearance of fur

on the tongue and the sudden development of fetid breath in cases of

fracture of the base of the skull, and in hemiplegia. Obviously, this may
be due to various causes: To liquid food hanging about the mouth and

then decomposing, lack of care of the teeth, failure of the movement of

the tongue and palate to assist in removing foreign elements; but allow-

ing for all this, he believes it is the loss of nervous control over the ma-

terial processes that in health tend to keep the mouth sweet and whole-

some which is the fons et origo of the fiu*red tongue and perverted taste.

The author is a firm believer in the neurasthenic taint, and applies

his faith in other directions—the gastro-intestinal tract—where modern

surgery would be robbed of half its brilliancy could a continuous flow of

nervous energy be substituted for the poor and miserably intermitting

one. He says he has read that " Quinney squirmed at the remote possi-

bility of being merged and lost. He muttered uneasily, ' It fair furs my
tongue to think o' that.'

"

Whether explaining to the afflicted the rationale of his disorder will

satisfy him is doubtful, for Goodhart observes that it is a sad but true

piece of human experience that many a sick man feels hunself safe

when vis a vis with his doctor, who later becomes prone to dwell upon his

loneliness if he be unaccompanied bj^ the customary bottle of physic.

Esophagus. Cardiospasm. A very able paper by Held and Gross^

brings the subject of cardiospasm up to date in a comprehensive manner.

By cardiospasm they understand a spastic contraction of the cardia of

longer or shorter dm'ation, leading to hypertrophy and to dilatation

above the contraction. Spasms elsewhere in the esophagus are called

esophagospasm, and occur at one of the physiological narrowings of the

esophagus, at the cricoid cartilage, at the bifurcation of the trachea, and

at the entrance of the opening of the diaphragm.

The authors review the physiology of the act of deglutition, the main

points of which review seem to be, for our consideration here, the fact

that the propulsion time of material through the esophagus is dependent

on whether fluids, solids, or semisolids are swallowed. The upper part

of the esophagus propels the food rapidly Avithout peristalsis, while the

lower part, where striated muscle is seen, propels it slower and with

peristaltic movements. Another important feature in Held and Gross's

review is that the act of deglutition is a reflex one, the center being in the

medulla oblongata.

The nervous control of deglutition is next considered, but of particular

interest is the innervation of the lower esophagus and cardia. The motor
function is deri\-ed from the vagus, but there are sympathetic nerve

1 Journal of the Aineiican Medical Association, 1916, Ixvi, 233.
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fibers on the lower esoplui^us also. Indeed, if the va^ns function he

impaired, the intrinsic nerves of the lower esophajiiis and cardia are well

able to carry on the function. Functional disease of the va^us as well

as organic disease may bring about disturbances in deglutition. llcM

and Gross devote considerable space to vagotonia atid to synijiiiiln t hm-

tonia which is unfitted for review here.

Generally speaking, cardiospasm is believed to be due to vagu.-. ii rita-

tion, and the underlying factors bringing about such a .state .in- di\ idrd

into five groups.

First Grmiii. Vegetative nervous system below par through

inheritance. Even in childhood a history pointing to va^'otonia or

sjTnpatheticotonia will be found (enuresis nocturna, periodic vomiting,

laryngosi)asm).

ISccund Grov'p. Involvement of \'cgetati\c m-rvoiis s\steni tln-ough

status lymphaticus or thymicolymphaticus. Such inili\ iduiils (annnt

assume great responsibilities, either physical or mental, and when (over-

taxed, rapidly show functional derangement in the vegetative nervous

system. In this group, Held and Gross place cases of gastroptosis,

especially "long stomach," in which traction on the esophagus is said

to be the causative factor. Cardiosi)asm also belongs in this grouj).

Third Group comprises individuals who show cardiospasm secondary

to irritation from diseased organs (gastric ulcer, gastric carcinoma, gall-

stones, renal calculi, genito-urinary diseases, chronic pancreatitis, left-

sided diaphragmatic pleurisy).

Fourth Group. Cases of cardiospasm due to toxic or mctabr.lic

agents.

Fifth Group. Cases in which a local esophageal disease is the causa-

tive factor (fissure, erosions, scar-tissue formation, peptic ulcer of the

gullet). The disease is generally found in young individuals, and in

men as frequently as in women.

Symptomatology. Characteristically, deglutition is suddenly, and may

be only transiently, aftected. In other instances the attack may last

for weeks or months. Patients will state that solids pass, while fluids

are obstructed. If the spasm is persistent, food stagnation takes i)lace—

belching, regurgitation and pain. Tain may, or may not, be present;

it is out of all proportion to the degree of the disease—cold water ma\-

cause violent distress. If there is a fissure accompanying spasm, deglu-

tition pain is a prominent symptom.

Objective examination is important, but, of all the methods. Ront-

genoscopy stands pre-eminent.

Treatment is to be that of the etiological factor. In cases of vagotonia,

hydrotherapeutic measures, change of climate, physical and mental rest,

together with pychotherapy, are all indicated. As far as diet is concerned,

the food should include cream, butter, cereals, cream soups, spinach,

carrots, peas, cauliflower, soft-boiled eggs. Meat should be scrape.l or
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or minced, and toast or zwieback should be allowed to dissolve in the

mouth before swallowing. Food should be neither too hot nor too cold

when eaten.

Atropine is very useful, and hypodermic injections of from O.OUOo to

0.001 gm. once or three times a day are valuable. When improvement is

finally seen, 0.5 mg. of atropine should be given every second day for at

least a month. When hypodermic medication cannot be carried out,

extract of belladonna, 0.015 to 0.03 gm., in the form of suppositories,

are to be used.

Instrumental treatment is indicated only when medical measures fail.

Value of X-Ray in Diagnosing Esopil^geal Conditions. Eisner

and Ury^ emphasize the fact that they have in this work approached

diseases of the esophagus from the clinical as well as from the rontgen-

ologic aspect, and think, in so doing, they have arrived at more acciu-ate

conclusions than are usually attained when the subject is studied from

the .r-ray side alone. The value of the .r-ray examination is recog-

nized, particularly when carcinoma is present, but it is stated by the

authors that in 96 per cent, of the cases the condition was correctly

diagnosed from the history and after sounding, and the .r-ray but

clinched the diagnosis. There are certain cases, however, when the diag-

nosis cannot be made accurately, and in these instances the .r-ray is of

untold value. Esophageal sounds may entirely fail to reveal any obstruc-

tion, but the .r-ray rarely fails to show some slight delay in the passage

of bismuth along the gullet, but even when slight, one should think of the

possibility of esophageal cancer.

The abo^•e holds e\en more true for carcinoma of the cardiac end of

the stomach, for here the diagnosis is much more difficult. Whereas,

doubtful cases of esophageal neoplasms are rare, owing to the almost

constant presence of difficult deglutition and obstruction to the passage

of food, in carcinoma of the cardia, however, there may be no difficulty

in swallowing and no obstruction to the passage of the esophageal sound.

The .T-ray here is of prime importance, for it reveals the bismuth re-

maining for a longer or shorter period of time just above the cardia.

When the time of stagnation is long, the lower portion of the esophagus

assumes a sausage- or funnel-shape, and the whole esophagus seems to be

considerably dilated.

Of less importance to the authors' minds is the use of the .r-ray in

diagnosing benign conditions of the esophagus, particularly of spasm.

In these instances physical examination generally proves to be entirely

negative, but the .r-ray may show a transient damming back of the

bismuth emulsion, then a sudden propulsion forward, coincident with

cessation of all subjective symptoms.

Chronic cardiospasm, with secondary ectasia of the esophagus, is

1 Arch. f. Verdauungskr., 191.5, xxi, 289.
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more frwiunit and tlic esophagus may he j;rcatl\' uidciicil. Thrrc arc

many cases in which tiiree-(iiiarters <it" a hter may he pound iiitu the

dilated tube. Hut in tliese instances the (ha^nosis ejiii Itc made without

the use of the .r-ra\', when the following; sym|)t(»ms and hinhn^'s are con-

sidered: Regurgitation and vomiting of food, some of which may ha\c

been eaten a h)ng time previously, the presence of <lecompose<l food-

rests in the esophagus of the fasting subject, hu-tic acid in this mass of

food, and the inal)iHt\ to pass a sound through th<' cardia. .\hh<iugli

the diagnosis itself may seem simple enough, it is very im|)ortant that

one should appreciate the shai)e and the degree of esophageal dilatation,

both of which it is impossible to recogni/.c without the assistance of the

rontgenologist.

Eisner and Ury conclude their article, wliich is not conhncd to the

discussion of the esophagus, but which comprises the consideration of

the value of the .r-ray in gastric conditions, by saying that the Kcintgen

ray has no value in the diagnosis of carcinoma, as the condition can be

readily recognized from the history and examination. For the diagnosis

of cardiac carcinoma it is most useful, for at times sounding fails to reveal

any obstruction. In cardiospasm with secondary ectasia, the .r-ray

supplements the clinical diagnosis, but does more than this, as it furnishes

us in plastic form an impression of the shape and size of the esoj)hagus.

DISEASES OF THE STOMACH.

Gastric and Duodenal Ulcers. The questions. Are there any symptoms

or a group of symptoms whereby we may reasonably locate peptic ulcer?

Do clinically histories, as ordinarily taken, give satisfactory evidence as

to whether the ulcer be high or low? are answered by Graham' in the

negative. He calls attention to three clinical syndromes which he l)e-

lieves should be considered

:

1. Tfw Regular Type of Duodenal Vker is expressed (linicallx 1»\-

pain or distress coming on within two to five hours after meals, accom-

panied by gas, sour stomach and vomiting, all these continuing mitil the

next meal, or until relieved by alkali, vomiting, or gastric lavage. These

symptoms repeat themselves for a shorter or longer period of time, then

a marked remission occurs, the periods of attack and iiitermission

continuing for years.

2. The Rrgular (lastric Type resembles the duodenal type in symptoms

and in periodicity, though the former are not so clear cut. Pain (.r dis-

tress occurs earlier after eating, it is not of so long duration, it may l)e

eased by the taking of food. Fear of foo<l-pain is more often noted,

*
» Boston Medical and Surgical Journal, I'.UT, clxxiii, .54:i.
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while hunger-pain is not so pronoiuiced. Careful dieting is followed by-

more relief than is the case with duodenal ulcer. The position of the

body and physical activity play a more important role in the gastric

than in the duodenal cases.

3. The Irregular Peptic Ulcer Type. Here there are missing the

distinctive time of onset of sjonptoms and their control. Intermissions

or remissions are fairly constant, but not so well defined. The history

does not give the daily distinctive time of onset and control of symptom.

Although there is this irregular course, yet, when the case is surveyed

after days and weeks, we find in the irregularity a more or less definite-

ness which indicates a gastric lesion. Hunger pains, food ease and hemor-

rhage are not constant, but pain, vomiting, distress, gas and sour eructa-

tions are the constant results of food intake, from which relief is procured

by careful diet, irrigation, alkalies or lavage.

Histories in cases of high ulcer are of this third type, those of pyloric

and duodenal ulcer less frequently, thus a diagnosis of gastric rather than

of duodenal ulcer is preferable in the i)resence of such a history, or we

look for extrinsic causes. Duodenal histories from 1906 to 1915 have

demonstrated to Graham that 72 per cent, of duodenal cases gave fairly

regular histories, and 71 per cent, of gastric cases were almost typically

gastric. In all peptic ulcers, pain is present in more than 99 per cent.

It is described as distress, aching, burning, gnawing, pressing, boring,

sharp cramps, colic, etc. In the duodenal cases, pain came after food in

23 per cent., and two to five hoius in 77 per cent, of the cases. In gastric

ulcers, the time limits of a half to two hours included 50 per cent, and

two to five hoius, 50 per cent. Night pain is more constant in duodenal

ulcers. In 49 per cent, of the duodenal ulcer cases pain was confined

to the epigastrium, while 52 per cent, of the gastric were similarly

located. Those with radiation to the back ran 24 per cent, duodenal

and 22 per cent, gastric. Radiation to the left epigastric area occurred

in 10 per cent, of gastric ulcer and in 4 per cent, of duodenal ulcer. Radi-

ation to the abdomen and fosste occm-red in 9 per cent, in both cases.

Radiation to the right epigastriiun was present in 6.6. per cent, of the

gastric cases and in 13.7 per cent, of the duodenal. It will be noted,

therefore, that tenderness to touch and radiation of pain are of little

value in differentiating gastric from duodenal ulcer.

Vomiting occiu-red in 79 per cent, of the duodenal, and in 82 per cent,

of the gastric ulcers, while gas was present in 77 per cent, of the duodenal

and in 94 per cent, of the gastric cases. Gastric hemorrhages were

recorded in 18.5 per cent, of the duodenal and in 25 per cent, of the

gastric cases, and blood in the stools was found in 18 per cent, (duodenal)

and in 24 per cent, (gastric) . See table on opposite page for comparison

of clinical diagnoses in cases of operatively demonstrated duodenal and

gastric ulcers.
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Graham concludes tliis a(hninil)lc smiuiiary hy siiyinj;: "Each case

necessarily calls for its own careful consideration, hecau.se no symptom,
or group of symptoms, can more than suggest location, and often, as our

histories sliow, the gastric case may have the pure duodenal syndrome
and the duodenal case may quite as clearly give the gastric tyj^ of synij)-

toms. The diagnosis of a gastric lesion made, tlie fjuestion of its exact

location is not paramount. IIow hcst to treat tlw lesion and (dii^crvf

the patient's health is the vital point."
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Diverticulum of the Stomach following Gastric Ulcer.^ Long

before the rdntgenologic era it was recognized that certain anatomical

changes in the stomach would be productive of diverticula. Since the

a--ray examination has been universally employed, it was found for the

first'time byHaudekthat certain " Nischenbildungen" (niche formations)

and even true diverticula were not a rare accompaniment of perforating

gastric ulcers. Strauss recognizes that such pathological conditions do

exist, but believes they occur extremely rarely, while de Quervain, in a

relatively meagre operative material, has encountered it twenty times.

In these twenty cases, at operation there was found a projection or

diverticulum of the stomach, extending either into the ligamentum

hepatogastricum, or into the adherent liver or pancreas. The operative

Fig 2.—Diverticulum with "luft blase." Standing.

findings corresponded exactly with the .r-ray reports, de Quervain

disagrees with Strauss as to the infrequency of such niches, and believes

that not rarely does a penetrating ulcer of the lesser curvature give rise

to diverticulmn formation.

In certain cases the ulceration, particularly in the region of the

gastrohepatic ligament, eats into this ligament, giving rise to only a

depression in the .r-ray picture and at operation. Whether these de-

pressions ultimately give rise to diverticula, must be determined only

after years of observation with the .r-ray, an observation which for very

good reasons cannot be made at the present. That such diverticulum

1 de Quervain, Mitt. a. d. Grenzgeb., 1915, xxviii, 690.
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formation can arise, de Quorvain JH'lit'Vi's prohahlr. sincr in one case In-

found in a rontgcn()<,'rani, above tlic middle nf tlie lesser eurvatun-. a

pronounced niche, and another anoiiialy id»oiit s cni. lower, which he

could not decide from the plate alone, whether it was a iM-jjinnin^ iiielie

or but an evidence of contraction. At operation it was foun<l that the

uppermost ulcer had produced a true niche, while the lowermost had

given rise to only a depression, representinjj steps in the same |)rocess.

In other cases another method of production seems to take j)la(e:

If an ulcer perforates, depending on the si/e of the jM-rforation and on

the amount of the material in the stomach, there results either an

extensive invasion of the peritoneal cavity or merely an area of local

inflammation, which is immediately surrounded by fibrin and which

Fig. 3.—Schematic dnnvinfi of Fig. 2.

gives rise to a circumscribed perigastric abscess. Sometimes it is only

the space between the liver, the anterior wall of the stomach and the

ligamentum hepatogastricum which is invaded, in other cases it is the

bursa omentalis minor, and even the entire subphrenic space. The

abscess cavity finall\' leads to outgrowth of the stomach wall, in time

leading to a niche and finally to diverticulum formation. In the majority

of his cases de Quervain finds a histor\' of i)ain lacking, which inclines

him to the belief that such a method of formation nmst be infrcfiuent.

He reminds us, on the other hand, of the rarity of pain in minute jht-

forations.

I reproduce illustrations from de Qucrvain's article showing true

diverticula.
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Carbohydrate Factor in the Causation and Treatment of

Hyperacidity and Ulcer. Stone^ comments on the possible relation-

ship between nicer and the following

:

Fig. 4.—Recumbent.

Fig. 5

1. The great increase per capita of sngar consimiption dnring the past

fifty years.

* Journal of American Medical Association, 1910, Ixvi, .324.
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2. The possible relationship existing between this increase of sii^;ar

consumption and the apparent increased incidence of jjastric and

duodenal ulcer.

Fig. 6

Fig. 7.—Schematic representation

of Fig. 6.

Fig. S.— I'rotilc: normal ^^loiiiafh.
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3. The influence of restricted carbohydrate diet in the treatment of

uncompHcated hyperacidity and ulcer.

The stomach has no provision for the digestion of carbohydrates, and

hence a carbohydrate meal is rapidly passed through the stomach for

digestion in the intestine. With mixed meals, considerable carbohydrate

remains in the stomach during the protein digestion favoring bacterial

decomposition, whose products irritate the gastric mucosa and promote

hypersecretion.

Believing that there is this strong carbohydrate factor in hyperacidity

and in ulcer, Stone treats his patients b\' allowing no food which contains

more than 10 per cent, carbohydrates; fresh fruit pulp and fruit juices

(grapefruit, oranges, peaches, and watermelon all without sugar), broth,

soft-boiled or poached eggs, fish and chicken, boiled or hashed meats,

bacon, milk, tea, cream, butter, green vegetables (asparagus, spinach,

cauliflower, watercress, endive, squash, carrots, turnips, lettuce), fruit

and lettuce salads with olive oil or lemon-juice dressing, Brazil nuts,

pecans, filberts. He prohibits the following: apples, pears, bananas,

cherries, currants, plums, peas, parsnips, baked beans, potatoes, green

corn, cereals, boiled rice, macaroni, bread, crackers, cocoa, chocolate,,

and coffee.

If this form of diet does not mitigate the symptoms, a glass of milk is

administered between meals and a powder of magnesium oxide and

sodium bicarbonate each 20 grains after each feeding. If there is much
bacterial decomposition, gastric lavage with salicylic acid, 1 to 1000 once

daily before the principal meal may be practised.

Gastric Ulcer and Hyperacidity Diet. Varipaieff^ recommends
the following diet for hyperacidity and gastric ulcer. At 6.30 a.m. he

gives a teaspoonfiil of bismuth subnitrate with from 3 to 7 drops of bella-

donna. At 7 A.M. a teaspoonful of calcined magnesia with from 3 to 7

drops of belladonna, and at 7.15 a.m. two raw eggs well beaten. At
9 a.m. (beginning the second day) one teaspoonful of calcined magnesia

or calcium carbonate (calcaria carbonica) and at 9.15, two eggs. At
11 a.m. (the third day) a teaspoonful of magnesia in calcium carbonate

and two eggs. At 1 p.m. is given, per rectum, 30 grams of glucose in 500

c.c. of water; at 4 p.m. this is repeated. At () p.m. several doses of oil,

altogether about 100-150 grams, after the stomach contents have been

rendered alkaline. Thus the patient is getting from 1000 to 1500 calories

during the twenty-four hours. The loss of weight with such an insuf-

ficient diet is noticeable only during the first two or three days. This

dieting was kept up until the pain disappeared, not less than a week.

Milk was not allowed until the second or third week, and by this time the

oil was stopped. No narcotics were given except the belladonna, and
this on account of its specific action on ulcers of the stomach. The

1 Abstract Journal of American Medical Association, 1915, Ixv, 836-
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treatment must, of course, be indivkhialix-ed. It was successfully carried

out in twelve patients whose histories are f^ivcii.

EXPEKIMKNTAL GaSTKIC rUKK. WllV (IasTHM MltdSV ix.Ks NOT
Digest Itski.k. In Pu()(iiu:ssivK Mkdk ink, \\)\'A, pa^e 27. I wrot*-

under tlie heading " Ktiolojjiy of (Jastric I'lcer" as follows: " It is of prime

importance, in searchinfi; for the etiology of gastric ulcer, to comprehend

the reason why the stomach under normal eonditiojis does not digest

itself. There can be scarcely any doubt but that gastric ulcer is a diges-

tion ulcer, for it arises in the stomach only in thos«' i)laces which are in

contact with the active gastric juice. Kat/.enstein some years ago pro-

duced a gastro-enterostomy and then injured the mucojis membrane,

in two corresponding places, in the stomach and in the intestine. In two

days the gastric ulcer was h(>aled, while the intestinal ulcer was in the

same condition as before, lie concluded that injury was not the only

factor in the causation of gastric ulcer, but that, in addition, gastric-

juice was required. Furthermore, he concluded that the intestinal

mucous membrane behaves ditierently from the gastric niucosa. This

is in direct contradiction to Neumann's teaching that all living tissue

behaves in the same way toward the digestive juices.

"Katzenstein sought to learn whether there was not an inherent

property in living tissue of various kinds whereby they reacted in differ-

ent ways to the digestive juice. He im])lantcd in the stomach portions

of the stomach, duodenum, intestine and spleen without (ii>turi)ing in

the least the mesenteric blood supply, and discovered that the .stomach

and duodenum were not attacked, while the other structure's were di-

gested. From this work he deduced that living tissue in the normal

individual can be digested by the stomach, and that the tissues which

produce the gastric juice, or are bathed continuallx- in it. are resistant

on account of an " Anpassungvorgang."

"The resistance of the duodenum and .stomach to digestion when

implanted in the stomach, is held by Katzenstein to l)e due to the

presence of antipepsin. He believes that the stomacii and the (IuckIc-

num pick out the antitryi)sin from tlic circulating blood in the .same

way that the renal epithclimn does with the urinary substances."

Based on this theory, Katzenstein reduced the antipepsin in the blood,

provided a defect in the stomach, and ulceration was the result."

Hamburger' stated, in an earlier work on this so-called antipepsin.

that blood-serum was capable of permanently binding i)epsin and pr««-

venting it from digesting protein. This inactivation of pepsin was due,

however, not to a specific antibody of the blood-serum, but was due to a

more specific deviation. In the cour.se of Hamburger's work it was found

that sodium chloride would completely prevent pepsin from digesting

protein, and he arrived at the conclusion that this inacti\ation of i>ei)sin

J .\rch Int. Med , lUlo, xvi, 350.
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by salt and by normal serum were important factors in the action of

so-called antipepsin, and that this inactivation was responsible for most

of the accounts of antipepsin.

Hamburger also found that if pepsin was dissolved in an acid solution

strong enough to prevent inactivation by sodium chloride, simple neu-

tralization minus sodium chloride produced inactivation. This is appar-

ently caused by the sodium chloride formed from interaction of acid and

alkali acting in a neutral solution to cause inactivation.

The explanation is based on the modern conception of ferment action

as described by Michaelis and others. It has been shown that the

proteolytic action of pepsin depends on its electrolytic dissociation, and

that only the positively charged pepsin ions (cations) are capable of

proteolji:ic digestion. When hydrochloric acid is added to neutral

pepsin a salt is formed, which may dissociate in one or both of two ways

:

+ — + —
Pepsin2 + HCl = (pepsin + CI) (H + pepsin).

Only the cation of pepsin is active, but if sodium chloride be added in

place of acid a new salt is formed, sodium pepsin, which is inactive on

account of inactive anions and absence of active cations:

+ — + —
Pepsin2 + NaCl = (Na + pepsin) (pepsin + CI)

Hamburger suggests that a temporary achylia may be brought about

by completely neutralizing the stomach acid and maintaining this neu-

tralization, thus setting free the pepsin and rendering it permanently

inactivated and deviated. He suggests that this may be done following

two indications to facilitate the healing of ulcer and to prevent ulcer

formation. Studies are being conducted to demonstrate and maintain

continuous neutralization of the gastric contents by the use and com-

bination of alkalies and certain foods.

This work of Hamburger discredits all attributes of antipepsin as far

as preventing autodigestion of the digestive mucosa is concerned.

Another point of view concerning the mechanism which prevents tissues

from digesting themselves is brought forward by the Burges.

W. E. and E. L. Burge^ studied the rate of oxidation of enzymes by

electrolysis, using pepsin and pepsinogen, trypsin and trypsinogen, and

found that both pepsin and trypsin were more easily oxidized than pep-

sinogen or trypsinogen. They discuss their results and the probable

bearing they have on why the gastric mucosa does not digest itself. It

has been shown, they say, that the mucosa of the stomach and of the

intestines possesses intense oxidative properties, and it has also been

demonstrated that all the ordinary digestive enzymes are easily oxidized

by nascent oxygen. Based on these two facts they believe that the

1 American Journal of Physiology, 1915, xx\'ii, 462.
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digestive mucosa remains intact (luring' litV l)\' rendering inactive the

layer of enzyme solution immediately in contact with it. Tlicy assunn-,

therefore, that two opposing activities are at work, viz., the active enzyme

within the lumen of the digestive tract attemjjting to digest the celU of

the mucosa while the oxidative processes of these cells are rendering the

enzyme inactive, and by so doing are protecting the nuico-;i from

digestion.

Under certain abnormal conditions there is a tendency for ilic ii>mh^

to undergo autodigcstion, and under these same conditions the oxidative

processes of the tissues are decreased. Furthermore, if tiie blood sujjply

be cut off from a circumscri])cd area of the stomach wall, jx-psin begins

to digest this area. It is apparent that in such cases the area is de|)rive<l

of oxygen, and it is under such circumstances that gastric ulcers mas-

arise. The fact that trypsinogen and pepsinogen are relatively dillicnlt

to oxidize explains why these substances are not oxidized in the cells of

the pancreas and of the gastric mucosa during the process of secretion.

Cause of Gastric Ulcer. The main feature in the many theories

advanced as to the causation of ulcer is, that there is, as has been said,

a decreased resistance of certain areas of the gastric mucosa, which per-

mits of digestion by pepsin. Burge^ holds that in view of the fact that

pepsin is easily oxidized and thus destroyed (see above), the cells of

the mucosa possess oxidative properties, and that these cells become

easily digested under conditions favoring the decrease of these vital

properties. The Burges advance the hypothesis that normally the

mucosa is not attacked by the digestive juices because the i)ei)sin inune-

diately in contact with the wall of the stomach is rendered inert \>y the

oxidative properties of the cells. It is assumed a priori that there is a

normal balance between the oxidative processes of the cells and the

digestive action of pepsin, and if this balance be destroyed, as, for

instance, cutting off the blood supply, this area should be digestefl by the

pepsin and ulcer should result.

An interesting experiment with interesting results must be describe* 1.

Fig. 9 represents an apparatus in which a is a rubber cuff holding vessels

h and c in position; d, a piece of platinum mesh tied over the en<l (.f

cylinder h, and e, a piece of gastric mucosa from a dog. The i)latinnm

mesh was covered with platinum black before tying it over the cylinder,

15 c.c. each of gastric juice (dog's) and hydrogen peroxide were ma<le

acid with hydrochloric acid to a degree shown in the original gastric

juice. This mixture was poured into h and the whole placed in a water-

bath at 38° C. The mucosa was inuncdiatcly exposed to the action of

gastric juice in the presence of atomic oxygen, resulting froni the decom-

position of hydrogen peroxide by the platinum black. After six hours the

mucosa was removed from the tube and photographed.

1 Journal of Americau Medical Association, 10U>, Ixvi, 998.

3
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Another preparation similar to the one described was treated the same

way except that no platinum black was deposited on the mesh, hence the

mucosa was exposed by the action of the gastric juice in the absence of

atomic oxygen. In Fig. 10 may be seen the result of this experiment.

f^ S^

1_

_b

Fig. 9.—Diagram of apparatus: a, rubber cuff holrling glass vessels h and c in

])osition; d, platinum mesh; c, piece of gastric mucosa. (Burgc.)

A is a photograph of the mucosa after the exposure to the action of

gastric juice in the presence of atomic oxygen, showing no digestion of

the central area. B is a photograph of the piece of mucosa exposed to

the action of gastric juice in the absence of atomic oxygen. The central

circular area has been completely digested with the formation of a hole,

and the photograph may be compared with C, which is a picture of a

perforating gastric ulcer.
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In another place, I reviewed an earlier article by Burj,'c, wherein it was

shown that whereas pepsin is easy to oxidize, pepsiiio^ji-ii is peculiarly

resistant. The present pai)er, with the heariiiif the earlier experiments

have on ulcer, is but a continuation of their former i(k'as, :tiid proves

almost conclusively, I believe, tiiat this theory has a strong foimdiitioii

in fact. The question arises, If pe])sin is oxidi/ed so readily, and if it U-

so readily rendered so inert, why is it that we find active pepsin in Rastric

juice? The answer may be made, that this in nowise disproves iiurne's

contention, for he believes that under normal conditions that ferment

which lies immediately in contact with the stomach wall is rendered

inert by virtue of the oxidative processes of the cells. This, no doubt,

protects the cells, and we must understand then that there is a continual

protecting layer of inert pepsin surrounding the stomach mucc^sa during

digestion, but that the pepsin is found in such large amomits that this

inert pepsin in no way compares with the cjuantity poured out for

digestive purposes, and that the great bulk of the ferment is, after all,

acti\e, and does not come in contact with the mucosa.

The experiment of the Burges is most ingenious and quite suggestive,

and it will be interesting to watch further work from their laboratory.

Effect of Gastric Juice on Expeulmextal (Jastkic I'lceu. An

acute ulcer of the stomach tends to heal rapidly and in the usual manner,

but when healing is arrested, then chronic ulcer appears, and it is this

persistent tendency of chronic gastric ulcer to remain unhealed that has

so far baffled solution. The normal gastric processes cannot, therefore,

exert much deterring influence on the healing of an ulcer, but, in the case

of chronic ulcers, it is apparent that the digestive processes are not con-

ducted normally. It is well known that all patients so afflicted suffer

from attacks of food retention due either to pylorospasm or to muscular

inefficiency, and the majority of cases are associated with h\persecretion

and hyperacidity. Clinicians have believed, without any direct evidence

to support this view, that the gastric juice played an important role

either in the irritation of an ulcer, or in its propagation. Kat/.enstein

has, as I have mentioned elsewhere, contended that the ferment of the

gastric juices was the chief destructive agent in the absence of anti-

ferment, but Boltoni maintains that it is the acid of the gastric juice,

and bases this belief on his experiments. His view as expressed by him

may be put down as follows:

1. The normal gastric juice is able to attack the gastric mucous mem-

brane which has been damaged or devitalized, without actual death of

the cell.

2. This property it owes to hydrocliloric acid acting as a protoplasmic

poison, and thus completes the death of the tissue.

1 Journal of Pathology and Bacteriology-, 1915, xx, 133.
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3. The ulceration produced in the presence of a hji^eracid juice is

much more extensive than that produced when the gastric juice is

normal.

4. Acute ulcer is more easily and quickly produced in the digesting

than in the resting stomach, and is more extensive in the former than in

the latter.

5. Motor insufficiency of the stomach, leading to undue retention of

food, delays the healing of an ulcer for at least twice the normal time,

owing to necrosis of the granulation tissue of the base of the ulcer by the

prolonged action of HCl in the gastric contents.

6. For the same reason healing is prolonged by a diet which causes

considerable secretion of gastric juice and leaves the stomach slowly,

while repair is hastened by the opposite kind of diet.

In the present article, Bolton's experiments refer particularly to the

effect of hyperacidity alone and combined with motor insufficiency

upon the healing of ulcer, and to the effect of hyperacidity upon the

mucous membrane of the stomach.

I. The Effect of Ilijperchlorhydria upon the Ilealing of Gastric Ulcer.

Monkeys were used, and ulcers were produced by a gastrotoxic serum.

The gastrotoxin is abstracted from the serum and becomes fixed on the

tissues, particularly the cells of the mucosa. The affected portion of the

mucous membrane is attacked by the gastric juice and a slough is

formed, which gradually separates with the formation of a clearly

punched-out ulcer, extending to various depths in proportion to the

strength of the serum. The ulcer is formed in about four or five days.

The stages in the healing of such ulcers may be described as follows:

"When the sloughs have separated from the edges, but l^efore they have

completely separated from the base of the ulcer, the glandular cells at

the edges begin to proliferate and cover the raw surface with a single layer

of flat cells. These cells become cortical in shape, and from them simple

tubes, which eventually form new glands, bud oft" to grow down into the

granulation tissue. The base of the ulcer becomes covered with granula-

tion tissue when all the sloughs have separated, and the single layer of

flat epithelial cells at the periphery grows out over the tissue, and by

about the twenty-first day has completely covered it. During this time

the edges of the ulcer are being drawn nearer together by the contraction

of the newly formed fibrous tissue in the base of the ulcer, so that an

increasingly smaller surface remains to be covered. The epithelial cells

covering the base now send out buds in the shape of simple tubes which

proliferate in the underlying cellular stroma, and so the new mucous

membrane gradually thickens as the glands become freely formed."

H}i3erelilorhydria was produced by introducing into the fasting

stomach a solution of HCl of varying strengths. The eftects of h}T)er-

chlorhydria upon extension of the ulcer were variable, and in no case

was there anv regular extension of the ulcer. If the HCl is of a certain
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strength, cell death results, but, wlicn (»iicc tlic ulcer is formed, the jjiistric

cells at the edge of the ulcer remain licallliy and no regular extension of

the ulcer occurs. 'J'he extension of an ulcer, under these c(»nditions, is

due to the persistence of the original cause of the ulcer and not to the

gastric juice itself. When the gastric juice was made hyiwracid. there

was a definite delay in the healing of an ulcer, amounting to four weeks

beyond the normal time. The cause of the delayed healing was the

necrotic condition of the base of the ulcer. The acid killed off the connec-

tive tissues of the base, though unable to attack the gastric cells at the

edge of the ulcer; the superficial layer of the base was rendered necrotic

and, hence, epithelial growth over the base was retarded,

Bolton believes that, in the human being, hyperehlorliydria would

produce a greater efiect than the same degree of aci<lity induced in tlie

monkey's stomach by pouring acid into it at certain times.

II. Effect of Jlyijcrchlorhydrla tof/rthcr with Motor I n.s'iifficiennj njHfii

the Healing of Ulcer. It has been shown that motor insufficiency of it.self

can materially delay the healing of an ulcer, and the })rolonged action

of hydrociiloric acid was held responsible. Motor insufliciency was \m>-

duced by artificial duodenal obstruction. The results of exjieriments

with motor insufficiency and hy]5erchlorhydria coml)ined, when com-

pared with the results obtained with hyperacidity alone, show that the

ulcers were larger and less disposed to healing than those in which hyjHT-

chlorhydria alone was produced. The cause of the delayed healing was

necrosis of the base of the ulcer. Bolton is quite certain that if these

effects are seen in animals, they must be far greater in man.

III. Effect of Ilyperchlorhydria vpon the Gastric Mvco.m. Certain

well-marked changes were found to occur with solutions of IK'l.

(a) Irritant Effect. This was manifested as a chronic inflammation of

the mucous membrane. The stomach contained a gooil deal of nuieus,

punctate hemori'hages were seen in the achanced cases, enlarged lymph

follicles could be seen under the mucous membrane scattered about the

stomach like seeds. Slightly depressed roundetl patches were sometimes

observed surrounded by a well-defined rim of normal tissue. Micro-

scopic examination showed that the gastritis was either a more or less

diffuse condition or that it was localized to patches surrounded by jht-

fectly healthy mucous membrane. Bolton gives full description of the

microscopic findings which 1 omit. It may be mentionnl that the

gastritis does not afi'ect the healing of ulcer, nor does it affect the

movements of the stomach.

(6) Necrotic Effect. Apart from the irritant eiVect of the acid, hydro

chloric acid in certain strengths is able to kill a tract of nuicous mem-

brane of various depths and by continuous administration a wide-spread

ulcer may be produced.

To resume then; Bolton's work has demonstrated that gastric juice

is concerned in the irritation as well as in the clironicity of a gastric ulcer,



38 DISEASES OF THE DIGESTIVE TRACT AND ALLIED ORGANS

due i)rimarily to IICl. The acid is usually but a factor in the irritation of

ulcer, but when of a percentage 0.39 or upward continued with motor

insufficiency, it may be the actual cause of ulcer. Ulcers are more likely

to spread when there is hyperacidity and motor insufficiency. In man,

ulcer, hyperacidity, and gastritis are generally associated, and it has

been shown by Bolton that hyperacidity precedes the gastritis and causes

it. The ulcer, then, is not the cause of the gastritis.

Gastric Juice in Gastric and Duodenal Ulcers. It will be more

or less of a shock to clinicians to learn that, although it is commonly

stated that in gastric and duodenal ulcer, hypersecretion and hyper-

acidity is the rule, no one has reported any definitely controlled experi-

ments to prove this contention. But so we are informed by Hardt.^ To

study this problem, experimental ulcers were produced by injecting

streptococci after the method of Kosenow, the Bacillus coli being rejected,

as no ulcer could be found after intravenous injections of this organism,

according to the technic of Steinharter.

There were striking variations in the secretion-rate and acidity fol-

lowing test-meals, but there was no change in the concentration of the

acidity which could indicate the presence of an ulcer in the experimental

animals. Both before and after operation the acidity ranged from

to 0.55 per cent. Only two, of eight dogs experimented with, showed

hypersecretion, and this may be due to a local hypersensibility of the

gastric mucosa or may be the result of the absorption of toxins from the

ulcer and a stimulation of the vagus fiber. ^Yhen the gastric ulcer is

extensive, Hardt suggests that hypersecretion may result from gastritis

(see above).

The important conclusion one arrives at from Hardt's work is, that

gastric and duodenal ulcers may, or may not, result in a continuous

hypersecretion, but that there is no hyperacidity. Is one justified in

applying this result to man? It must be apparent that many factors

have to be considered when gastric studies on animals are undertaken.

There are so many psychic factors influencing the chemistry of a dog's

stomach that experiments must be controlled in every direction before

conclusive statements can be made. Pawlow has shown, in dogs, what

effects slight disturbances in the laboratory itself exercise, and one can-

not read his results too closely when one appreciates this. Hence I do

not feel that clinicians should necessarily abandon the well-grounded

belief that hypersecretion and h}T)eracidity are frequently met with in

ulcer cases, despite the admirable work of Hardt which tends to prove

that hyperacidity is not found as the result of ulcer.

Bacterial Studies in Experimental Gastric Ulcer. The staphy-

lococcus organisms obtained from a case of septicemia in man, were in-

jected, together with acetic acid, into the pyloric end of the stomach by

1 American Journal Physiology, 1916, xl, 314.
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Steinharter,' and typical ulceration rrsiiltcd. Stciiiliarter lu'licvrs that

the staphylococcus is responsible for certain cases of ^Mstric nicer in

man, and he says, "If hy some means (throngh an cmsion or trainna,

etc.) a hyperacid gastric juice enters the tissues of a hmiir.l una of the

stomach wall, and the staphylococcus of proper virulence ifor e\anii)le,

from the appendix) finds lodgement there, it does seem (piiti; prohahle

that the necessary conditions used in producing the experimental ulcer

would be duplicated." (See Ilardt for rcfntation of this work.)

Celler and Thalheiner- have made bacteriologii-al studies of the organ-

isms found in human gastric ulcers removed at operation, and have suc-

ceeded in isolating streptococci, yeast and various types of bacilli. The

streptococci were cultured and were injected into rabbits. I'-lforts to

repeat Kosenow's work were scrupulously made according to Hosenow's

method. Certain defects in the gastric mucosa resulted, but difliculty

arises in determining whether these are true ulcers. By injecting bacteria

intravenously, only superficial lesions were produced, which are not

analogous to chronic human gastric ulcer. Injections into the branches

of the gastric artery resulted in shallow indurated defects which might

be considered ulcerations but which were found to be completely heaknl

in a relatively short time. It is true that an anhemolytic streptococcus

is found constantly in human ulcers, and it would be an argument in

favor of the role this organism plays in the chronic nature of ulci-r. were

it not that the bacteria are found only superficially, no great numl)er

being found in the depth of the ulceration.

The authors refer to the work of Cushing and Llvingood which showe<l

that although, normally, the stomach contains no bacteria, organisms

may be introduced with the food, and are removed mechanically when

the ingestum is removed. Bacteria cannot adhere to normal nuicous

membrane, but the possibiHty of organisms remaining bencatli the de-

generating lining of the ulcer, because of favorable mechanical or struc-

tural conditions, must be borne in mind. Celler and Thalheiner are not

convinced of the role streptococci play in the causation of ulcer, or \\\ the

prevention of healing, although they recognize the suggestive fact that

such organisms are constantly present in all gastric ulcers, and may be a

factor the importance of which further experiments must deternune.

Experimental Gastric Ulcer. Wilensky and Geist' contribute

some work with the experimental production of gastric ulcer, uiject-

ing bacteria into defects in the mucosa of stomachs of cats. The

bacteria were cultured from human gastric ulcers excised at operation.

Repeated laparotomies were made on the experiuuMital animals m order

that the condition of the defect might be observed, an.l when the ulcer

showed a tendency to heal, it was infected again with the same stram of

1 Boston Medical and Surgical Journal, 191(), clxxiv, 678.

2 Journal of Exper. Med., 1916, xxiii, 791.

3 Journal of American Medical Association, 19H>, Ixvi, V.\sl.
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bacteria. Their results demonstrated (nine animals) that the presence of

the organisms found in human gastric ulcers has no appreciable effect

either in giving to the experimentally produced defects characteristics of

the chronic indurated ulcer, or in retarding their healing, a refutation of

the claims of Rosenow.

Adrenalectomy and Gastric Ulcer. The ulcers found in animals

following the removal of the adrenals are considered by Mann^ to develop

during the moribund period. They are true acute ulcers penetrating to

the muscularis mucosa with a total loss of epithelium. They are appar-

ently peptic ulcers, forming at the site of local hemorrhages in the gastric

mucosa, and appear to develop only in an acid medium.

Finzi^ believes that changes in the circulation followed extirpation of

the adrenals and he was able to prevent ulceration by giving to the

animals subcutaneous injections of adrenalin. In five cases of human

gastroduodenal ulceration he found notable changes in the adrenals,

namely, chronic thickening of the capsule, nodular hypertrophy, embol-

ism, fatty degeneration, congested and multiple hemorrhages.

Gastric Cancer. A paper by Schiitz^ in purpose similar to the excellent

article by Smithies quoted last year. Progressive INIedicine, 1915, page

55, contains the conclusions arrived at from the study of 387 cases of

malignant disease of the stomach. Schiltz believes that alcohol accounts

for carcinoma being found more frequently in men in his series; G8

per cent, were male and 32 per cent, females. The youngest patient

was a wonaan of twenty-six; 15 between thirty and forty; 103 be-

tween fifty and sixty; and 13 were over seventy. No free hydro-

chloric acid was found in 90 per cent, of the 197 tested. This represents

the highest percentage in any series yet published and emphasizes the

importance of subnormal acidity in cancer. In none of the number was

there hyperacidity, and, in the 17 with free acid, it was well within

modest range. Schiitz emphasizes, howe^'er, that anacidity can be re-

garded as a sign of cancer only when it is a question of early differentia-

tion of cancer. He found anacidity in only 7.4 per cent, of 830 cases of

non-cancerous stomach affections, but anacidity is liable to accompany

chronic infectious diseases, such as tuberculosis, and certain metabolic

derangements (uric acid diathesis). The anacidity here is not the con-

sequence of the concomitant anemia, with the exception of pernicious

anemia and leukemic states. Deficient production of hydrochloric acid

seldom occurs with anemia, even extreme. The anacidity is evidently

the result of some profound derangement, probably from the injurious

influence of certain products of the abnormal metabolism. It is possible

that a similar profound upset is responsible for the anacidity in gastric

cancer, instead of local conditions. Ski-ay found, in some cases of simple

1 Journal of Exper. Med., 1916, xxiii, 203.

2 Progressive Medicine, December, 1914, p. 26.

* Abstract Journal of American Medical Association, 1916, Ixvi, 1062.
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achylia and subacidity, that liydrocliloric acid jippcaird in tlir ^t<>Ill!l(•ll

content after meat was added to a test-hivakfast, while witli cancer ih»

acid appeared. Sehiitz found, in Ki eases, that the stomach content

had a putrid odor, a rehable sign of a neoplasm undergoing? decay at some
part. In 57 per cent., the evacuations of the stomach proceeded normally

or overhastily. In 130 cases the Kiintgen findings were suggestive of

malignant disease in 100, but in 84 of these the diagnosis was crrtaiii

otherwise; in ;^0 the Kontgen findings testified against cancer, but tln'

Hndings otherwise in 25 cases rendered cancer certain. In i(» cas«'s the

cancer was disclosed by the Uontgen findings alone. Lactic acid was
demonstrated in 33 per cent, exclusively with cancers obstructing the

outlet. His conclusion is that the diagnosis of malignant diseas<' of the

stomach is, in its earliest phases, ])ractically impossible. We shall

succeed in diagnosing it more frequently when we make a j)ra<ti(e of

applying the various tests early in stomach troul)le (»f any kind.

Ch? —

C0N3TRICTE-D ,

LUMEIN

CONICAL

Fig. 11.—Typical caiTiiioiiui. (Cole.)

X-RAY Diagnosis of Gastric Cancer. Throughout Cole's' pajx-r

one is impressed with the author's conviction of the reliai)ilit\- of .r-ray

in diagnosing gastric cancer. He writes emphatically to the elfect that

"The time has come, therefore, when a man need not remain in dnibt

for a single day as to whether he has gastric cancer or a precancerous

area of induration which may at any instant become malignant. If

either of these lesions is known to be present, a rontgenographic examina-

tion is of inestimable value in determining whether surgical procedure is

necessary, and if so, whether a radical operation is indicated or only a

palliative procedure is possible." He includes indurated gastric ulcers

1 New York Medical Journal, July :J, r.»l").
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under the term cancer of the stomach, for, he says, it is the consensus of

opinion among surgeons and to a great extent among diagnosticians, that

indurated ulcers are the source of cancer, and he regards indm-ated

gastric ulcers as cancerous until they are proved otherwise by microscopic

examination.

When the gastric walls are invaded by new growth, they fail to expand

to their normal dimensions. Since similar "filling defects" are seen in

benign conditions, this differentiation must be especially noted.

Fig. 11 is a case of malignancy, and Fig. 12 one of non-malignancy,

and Cole gives the following table of comparative data.

Fig. 12.—Typical spasm. (Cole.)

Malignant.

Rugse are absent.

Lumen of constricted area is constant

in size, shape and position.

Peristaltic contractions are absent in

involved area.

Lumen is encroached upon by nodular

growth projecting into the stomach

wall.

Line of invasion is characterized by
nodular indentations similar to finger-

prints in putty.

Non-malignant.

Rugse show with unusual distinctness

and run obliquely or transversely.

Lumen varies in size but never com-

pletely relaxes or contracts.

Peristaltic contractions in involved

area are unusually wide and shallow.

Lumen is diminished by a contraction

of the muscular coats of the stomach

without the projection into the lumen

of localized areas.

Line of invasion may be sharp and

clear cut or finely serrated by the rugis

coming to the surface, but shows no

nodular indentations.
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Cole classifies gastric carcinomas as of several types, acconliii^' t<j the

form, extent and location of the erosion as ohservrd r(»ntnenoloj,'icully.

The followinij; is a verhatim co[)y of his article.

" Type I. The lumen of the stoniiidi ni:ty he encroached upon l.y

a nodular growth in the wall of the viscus, from which projection^ extend

into the normal tissue at the line of invasion, like the peninsulas or inlands

(Fig. 13). This gives a peculiar appearance to the Hnid cast of the

stomach, suggesting finger-prints in a i)iece of putty.

Fig. 13.—Pyloric olxstruction. Surgery for palliation indicated. (Cole.)

" Type II. The growth may be formed of one large, fairly smooth

mass, projecting into the lumen from one wall or curvature of the

stomach (Fig. 14). The uninvolved portion may functionate in a normal

manner, and there may be no obstruction to the passage of chyme. .At

an earlier stage, when the growth may or may not be malignant, it

appears as a small constant induration (P'ig. 15), which so closely resembles

a broad peristaltic contraction that it is necessary to use great care in

differentiating the two phenomena; but it will be seen in studying a

series of rontgenograms, that the induration does not progress pylorus-

ward nor relax during diastole. These cases are readily detected at an

exploratory laparotomy, and are amenable to surgical procedure. But

the surgeon cannot determine their malignancy with any greater degree

of certainty than the rontgenologist. He does not know whether he has

prevented a carcinoma by excising an indurated ulcer or remo\ed an

early carcinoma until he receives a pathological report after the specunen

has been examined microscopically.
" Type III. The growth may be annular, involving the entire cir-

cumference of the gastric wall. An extensive involvement may reduce

the diameterof the lumen to one-eighth inch or even entirely obliterate it
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(Fig. 9). If the rontgenograms of a series are matched over each other,

it will be seen that the constricted area is constant in size, shape, and

Fig. 14.—Carcinoma on lesser curvature, too extensive for removal. No obstruction;

no occasion for gastro-enterostomy. (Cole.)

Fig. 15.—Precarcinomatous area on lesser curvature. Surgery indicated for complete

cure. (Cole.)
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position. Where the growth joins the normiil tissui', tlic line of invasion

may have a worm-eaten ai)i)earaiice, with ovcrliaii^'iii^' edj^'es (V\^. Klj,

or it may be conical or funncl-sliaped, the Ihiriii^' ed^e of tlie conical

area corresponding to the hue of involvement, while the apex of the

funnel terminates at the most constricted area.

''Type IV. Small annular growths, which are found at tin- txtrcnir

end of the stomach, are usually of the adenocarcinoma tyjH', and freely

movable (Fig. IG). In two cases which presented a typical niritgeru*-

graphic picture of this type of involvement, the growth was considered

benign by the surgeon at the time of operation. In one of these cases,

a gastro-enterostomy was performed, and the patient died later of gastric

carcinoma. The other was a case diagnosed and reported by Doctor

George as carcinoma of the ]>\lorus. At operation the surgeon excised

Fig. 16.—Annular pyloric carcinoma. SurKcry indicated. (Cole.)

the affected tissue, simply because it was easy to remove, believing it to

be an ulcer. The surgeon and pathologist both considered it benign on

gross examination. Microscopic examination, however, proved that it

was malignant. In spite of the fact that the microscopic findings pr( ^^^'y\

its accuracy, the case has been cited as an exami)le of the absiird pre-

sumption of a rontgenologist's diagnosis.

"It is a fortunate circumstance when a marked narrowing of the gastric

lumen, causing retention and dilatation, results while the growth is still

small. Such lesions which cause symptoms early, while the growth is

freely movable, offer a good opportunity for surgical cure. In one case

of this t\T)e the gastric secretions were so nearly normal that the patient

was kept under observation in the hospital for six weeks before an

operation was performed.
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" Type V. The scirrhous carcinoma, which involves a considerable area

without projecting appreciably into the gastric lumen, is the type of

growth most likely to escape detection by rontgenological methods. The

absence of the peristaltic rings in the involved region is the first clue by

which this lesion is identified. That part of the stomach infiltrated with

carcinomatous cells is less pliable than the normal gastric walls, and the

peristaltic rings are therefore obstructed in their progression pylorus-

ward when they reach the area of infiltration. x\n absence of the deep,

angular sulcus on the lesser curvature is of great importance (Fig. 17).

As a simple demonstration of what happens, a string may be tied around

an inflated rubber tube where a small patch has been applied. The

patched portion will not be creased by the string like the rest of the tube.

C0N3T{?iCTfeQ

Fig. 17.—Pyloric o])struction. Growth too extensive for removal, or for gastrc-

enterostomy. (Cole.)

"x\nother finding cliaracteristic of scirrhous involvement consists of

slight irregularities in the wall of the stomach, visible only upon close

inspection, which present an absolutely identical contour in all the

rontgenograms, as can be seen by matching the rontgenograms over each

other. Such gro\^i:hs occur frequently on the lesser curvature. Small

constant creases on the greater curvature near the p^'lorus, which very

closely resemble a peristaltic sulcus, frequently call one's attention to the

extensive lesion on the lesser curvature which might otherwise escape

detection. If the involvement is extensive and the stomach consider-

ably contracted, the non-pliability of the gastric walls causes a dilatation

of, and retention in, the lower end of the esophagus, a phenomenon to

wliich Schmieden calls particular attention. It is important to differen-

tiate this condition from the Haudek niche, caused by a perforating

gastric ulcer of the lesser curvature. (See Diverticulum of the Stomach.)
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"Type VI. Ill many cases, particularly tliosc in wliidi a niiit^'cno-

graphic exaiuination is not made until the patient jjresents elassieal

symptoms of cancer of the stomach, tiiere is such (((niplcte ohstruction

that even the hair Hne of bismuth, coiiiicctiu^' ihr lunicn of the stomach

with the small intestine is not visil)l(>. In these cases the apex of the

cone or funnel-shaped constriction indicates where the constrir-tion

originated (Fig. 13). Unfortunately, a large percentage of the carci-

nomas found rontgenographically belong to this group; and this will

continue to be the case until the laity and i)rolVssi()n reali/e that, in

order to detect carcinomas at an early stage, all patients past forty years

of age with even slight gastric symptoms, must be examined rontgeno-

graphically if the lesion is to be detected at a stage when a recognition

of the condition is still of some value to the patient.

" Type VII. The rontgenographic picture of a saddle-shaix'd ulcer is

more graphic than words can describe (Fig. 14). The airectcd area may
conform to the lines of an English saddle, having more or less a flat

surface, with flaps extending down on the anterior anfl posterior surfaces

of the stomach, or it may be deep, with a high pommel and back, like a

typical McClellan army saddle. While such lesions are usually de-

scribed surgically as gastric ulcer, all those I have seen proved malignant

upon microscopic examination. This type of involvement causes no

obstruction to the passage of chyme and no gastric retention. Indeed,

such a stomach usually evacuates itself with uncommon rapidity, either

on account of the diminished hydrochloric acid, or because adhesions

interfere wnth the normal function of the pyloric sphincter."

Inoperable cancer he divides into two groups: (1) I^esions too exten-

sive to allow even a gastro-enterostomy; (2) gastro-enterostomy possible

but not indicated.

The first group is illustrated by Fig. 17, the second by Fig. 14.

The operable cases are divided into those for whom operation is ix*r-

formed for palliative relief, and those for surgical cure or prevention.

Cases which ofler much from the surgical side are those where there is a

small annular growth at the pyloric end of the pars pylorica, freely

movable and demanding immediate operation regardless of gastric

symptoms. Such cases develop complete pyloric obstruction rapidly,

unless surgery intervenes (Fig. 16). Another class of case is that of

indurated ulcer which may or may not be malignant.

Another very able paper is that by Carman' who is also impressed

by the great value of the .r-ray in diagnosing cancer, particularly early

carcinoma.

Laboratory Tests for Cancer. Aluumix Test. Katznetson'

studied the Wolff-Junghans reaction in 21 cases of achylia, and in 14

1 American Journal of Medical Sciences, 191.'), cl, (12.").

2 Abstract Journal of American Medical Association, 1915, Ixv, S36.
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with various degrees of acidity, but all without blood in the stomach

contents. He did not practise lavage before the test-meal. In 9 cases

of malignant achylia with complete absence of hydrochloric acid and

total acidity not exceeding^ sixteen, or total anacidity as occurred in 7

cases of this group, he found the albumin index between 200 and 400.

In 10 cases of benign achylia, the index ranged from 20 to 30. In 2

cases of doubtful achylia, cancer probable, it was 100 and 400. The

reagent used is a mixture of 0.3 part of phosphotungstic acid; 1 part of

hydrochloric acid, 20 parts of alcohol and water to 200 parts. Stomach

content is placed in a set of beakers and diluted from 0.25 to 10 per

cent. In each beaker 1 drop of reagent is superimposed on the diluted

content. The index is the dilution in the first beaker in which no ring

forms at the point of contact. The albumin index is thus the figure

representing the dilution; 10, 20, 40, 80, 100, 200, or 400. In Katz-

netson's cases, he thus found the albumin index in 9 cases of gastric

cancer from 200 to 400 (average 355). In his 10 cases of benign achylia,

it was from 20 to 80 (average 55). Hence it seems that an albumin

index below 80 speaks for benign conditions, above 100 for malignant

forms of achylia. As the test is so very simple, it must be considered an

extremely valuable method for differentiating between malignant and

benign achylias. Cases in which even small amounts of the hydrochloric

acid are present are not suitable for this test, as there is liable to be con-

siderable albumin in the stomach content. The index ranged from 100

to 400 in 14 patients with different proportions of hydrochloric acid in

their stomach content, although cancer could be positively excluded.

Zoeppritzi points out that the presence of dissolved albumin in the

fasting stomach does not decide between ulcerati\'e and non-ulcerative

processes, but the absence of albumin renders the assumption of malig-

nant disease highly improbable. Stagnation of stomach content and

lack of the normal acid favor the appearance of albumin in the stomach

washings, but do not influence its production. Albumin may sometimes

be found in the clinically normal stomach, but it occurs more frequently

with chronic gastric disease. His tabulated records of 48 operative cases

of gastric cancer showed a positive response to the Esbach test in all

but 8 cases, and there was no free acid in 7 of this group and very little

in the remaining case. His tables show, further, a positive reaction in

14 of 21 operative cases of gastric ulcer, and 5 of 6 without an operation;

also in 5 of 6 operative cases of chronic gastritis, and in 8 of 8 non-

operative cases; in 4 of 7 other operative stomach afl^ections, and in 5

of 5 non-operative; in 14 of 16 operative abdominal affections, and in

12 of 12 in which no operation was attempted. In 1 case extensive

carcinoma in the submucosa had irritated the mucosa and caused secretion

of mucus and nuclein, which gave the positive albumin reaction, although

1 Abstract Journal of American Medical Association, 1915, Ixv, 2263.
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there was scarcely any ulceration, ami this was clnsr to tin- K'M''"^J

pylorus. The various <,m-oui)s arc tabulated in detail and tlic reactions

compared with other tests for cancer. In i:{.") cases of gastric cancer

at Kiel, occult or visihie hlood wns found in !».") per cent.; there was
emaciation in 00 per cent., anacidity in S'.l, di>sol\cd alhuniin in Sli,

lactic acid in 07, lon<j; l)acilli in 01, and a i)alpal)Ic tumor in 01 per cent.

The albumin reacticMi was positixc, if at all, \-er\- soon after the first

symptoms ap])eared. The test for alhuniin is simple ami easy if the

stomach motor function is normal, hut with impaire(| exacuatioti it is a

tedious matter to rinse the stomach clean, and the si ij,ditest erosion «»f the

stomach wall nullifies the findings of the test.

Paus' has api)lied Salomon's test for alhuniin in stomach content of

6 cases of known cancer, in 5 of gastric ulcer, and in !) i)er.s()ns free of

gastric symptoms. The findings are tabulateil. TIk; respon.se was posi-

tive in only 5 of the G cancer cases. With ulcer the reaction was always

slight or negative, so that a pronounced reaction is gotxl presumptive

evidence of cancer, but when this occurs the symptoms usually point

to cancer without necessity for any test.

]\IiosTAGMiN Reaction. Wissing^ devotes considerable space to the

technic of the test, the errors to avoid, the precautions to take, and

many details concerning the method which is of little interest to us here.

His researches lead him to beheve the test is not specific for carcinoma,

since other diseases give positive reactions. Happily, the clinical dilTer-

entiation between these non-malignant conditions and cancer is easily

made, so that this objection may be of little practical importance. The

morbid process, apart from carcinoma, which furnished jwsitive reactions

m 350 individuals without a sign of cancer were:

1. All febrile states, the reaction disappearing a few days after

defervescence.

2. Practically all pregnant women, in the last three or four montiis,

give miostagmin reactions, but these disappear two weeks after i)arturi-

tion.

3. Cardiac decompensation.

4. Hepatic cirrhosis and icterus.

5. Advanced pulmonary tuberculosis.

6. A few cases of diabetes mellitus. Acidosis seems to play no role in

the production of the test.

7. A few cases of polyarthritis chronica rheumatica. Most of these

cases were receiving salicylic acid, but this apparently exerted no influ-

ence. In general the patients were febrile.

8. A few cases of chronic neplu-itis and uremia.

As Wissing says, these cases could scarcely be confused with cani-

1 At)stract Journal of American Medical Association, I'JIG, Lwi, U'Jl.

2 Berl. klin. Woch., 1915, p. 998.
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noma, with the possible exception of icterus, which gives a positive

reaction whether the causation of the jaundice be mahgnant or be-

nignant processes. In benign cases of jaundice the reaction disappears

when jaundice disappears, while in malignancy the test is persistently

positive.

Of much more importance is the fact that there are many diseases

resembling carcinoma in which there is no miostagmin reaction, for

example, benign tmnors, gastric ulcer, chronic gastritis, enteritis, colitis,

and certain syphilitic manifestations. Here the test would seem to be

possessed of much value, since negative reactions are the rule.

Balcarek^ studied the com-se in connection with the miostagmin

reaction in 3 cases of sarcoma and 43 of cancer, as also in 135 patients

with various other affections, the ordinary cases of a general hospital.

The response was negative in these 135 miscellaneous cases, and negative

also in the few cases of cancer displaying a tendency to scirrhus. But it

was distinctly positive with all the cancer patients, and gave the sole

clue to the successful treatment in a number of dubious cases which he

describes in detail. A positive reaction was obtained further in 4 cases

of nephritis in the uremic stage, in a case of pulmonary tuberculosis, and

in one of a valvular defect. In these last 2 cases, the test was made at

the height of menstmation, which probably may be the explanation of

the positive puzzling reaction. In a case of intercurrent pneumonia with

cancer of the pancreas, the response was negative, but veered to positive

as soon as the pnemnonia subsided. Effusion and transudate did not

always give a positive reaction with cancer when the serum findings were

strongly positive.

Aminolytic Ferment in Gastric Contents in Carcino]vl\. When

we have reviewed the well-known methods of examination of the gastric

contents, the best we can say of their value in diagnosis of gastric car-

cinoma is, that they show that gastric chemistry in this condition varies

in many particulars from the normal. Thus speaks Halpern^ and forth-

with proceeds to search for another ferment, an amidase, an enzyme

which is able to split monoamino acids into formic acid and amino

groups. Formic acid has been found in many animal fluids, in urine, in

meat juice, in sweat, and in the gastric contents of the shark. Seeking to

learn more of the role that the acid plays as an intermediary product of

sugar metabolism, Halpern was surprised to find that in gastric carci-

noma this acid might be found.

A test-meal was given and the contents were placed in the oven for

twenty-four hours, and then tested for formic acid. This method being

unsuccessful, amino acids were added to the contents, in the supposition

that such an aminolytic ferment might not be able to break up the higher

1 Abstract Journal of American Medical Association, 1916, Ixvi, 67.

2 Mitt, aus den Grenzgeb., 1915, xxviii, 709.
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protein molecule, but ini<,^lit be able to attack the lower amino acid.

Glycocoll or alanin was used, 0.163 gram being added to 20 c.c. of gastric

juice. This furnishes 0.1 gram of formic acid.

The technic is as follows: The stomach is washed out in the morning
and the customary test-meal given. The gastric contents are filtered,

and in a sterile Erlenmeyer flask are placed 0.163 gram of Kalilbaum's

commercial glycocoll. The flask is shaken, covered with toluol, stoppered,

and put in the oven. After twenty-four hours, the contents are poured
into an 800 c.c. Kjeldahl flask; 10 c.c. of 50 per cent, phosphoric acid

(Kahl])aum's) are added to liberate formic acid, this latter being dis-

tilled with steam. The process is finished when 10 c.c. of the distillate,

after phenolphthalin addition, shows permanent reddening with 1 droj)

TTT NaOII. The whole distillate is neutralized, and to it are added
15 c.c. of a solution containing 200 grams of sublimate, 300 grams of

sodium acetate, and 80 grams of sodium chloride in a liter of water. The
whole is heated for foiu- or five hours in a boiling water-bath. The
resulting change is expressed in the following reaction:

HCOOXa + 2HgCl2 = CO2 + HgzCU + HCl + NaCl.

To the fluid 2 or 3 c.c. of concentrated hydrochloric acid are added,

which dissolves all the substances precipitated by sublimate, but not

the calomel. Tliis is filtered in a Gooch crucible, the calomel remains,

is dried at 100°, then is desiccated, and weighed; 1 gram of calomel

corresponds to 0.097 gram of formic acid.

In a series of 17 cases, formic acid was seen in every instance of carci-

noma, but not in the benign conditions. In the positive cases the amount
was 0.03 to 0.2 gram per 100 c.c. of gastric juice; in the negative cases,

0.001 to 0.002. These low values were considered negative.

Halpern believes that the ferment, amidase, is probably a secretory

product of the cancer cell, and although at present he has found no case

other than carcinoma furnishing this ferment, his cases are too few to

admit of definite conclusions.

Abderhaldex Reaction in Cancer. Levin has previously written

that the Abderhalden dialj'sis method cannot be considered as yet of real

value, since it is positive in nearly 50 per cent, of non-cancerous patients.

Using the quantitative method devised by Van Slyke and Vinograd,

Levin and \im Slyke^ now believe that, with the quantitative method,
less difference can be detected between the reactions obtainable with

normal and supposedly specific serums. They conclude, however, that

the diagnostic value of the Abderhalden reaction in cancer is doubtful,

to say the least, and they emphatically state that for the present, the

method belongs to the research laboratory and not to the clinic.

^ Journal American Medical Association, 1915, Ixv, 945.
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velops symptoms similar to those produced by the original lesion, such

s}Tiiptoms being persistent and unrelieved by any medication, it is fair

to assiune that an ulcer has occurred in the region of the anastomosis.

It is most characteristic of a gastro-jejunal ulcer if, together with symp-

toms resembling those produced by the first lesion, there is pain to the

left of the midline and below the umbilicus. Much assistance in diagnosis

may be expected from the rontgenologist, and it is this aspect of the

subject that the authors have under discussion.

After gastro-enterostomy, the following conditions are found normally:

1. The opaque meal passes freely from the stoma.

2. No retention is present in the stomach from a six-hour meal.

3. The duodenum is not dilated.

4. The stomach is usually small.

5. Peristalsis is not overactive.

6. The gastric contour in the vicinity of the stoma is not deformed,

except for an occasional slight dimpling at that point.

7. The efferent limit of the jejunmn is neither narrowed nor markedly

irregular in outline.

8. Extensive adhesions about the stoma are uncommon and the

stomach is moderately mobile.

9. The stomach is not deformed, and has no tendency to hour-glass

contraction or spasticity.

In nearly all cases of gastrojejunal ulcer there are definite rontgeno-

logic indications of an abnormal condition, and there are, in many in-

stances, more or less direct signs pointing to the location of the trouble.

The most direct evidence is marked deformity about the stoma, although

in other cases the opposite of the nine normal findings have been found.

Carman and Balfour wisely state that a correlation of rontgenologic and

clinical data is required for the correct diagnosis. A case in point occur-

ring in my work, was a patient, who, six months after a gastro-enteros-

tomy for gastric ulcer, began to have, as Carman and Balfour state,

recurrence of symptoms similar to those produced by the initial lesion.

Stool examinations failed to discover blood, the stoma was patulous and

there seemed to be no reason to suspect that the anastomosis was not

functionating as it should. Attention to diet and certain medical meas-

ures have successfully combated the symptoms.

Benign Proliferation of Glands in the Stomach. De Jong^ describes in

detail 4 cases in which there had been more or less serious disturbances

of the stomach. In 3 the normal glands near the pylorus had pro-

liferated, narrowing the lumen. In the fourth case there was a lump of

aberrant pancreas tissue obstructing the lumen. The assumption of

malignant disease had been amply justified by the disturbances, and the

discovery of the absolutely normal microscopic tissue in the tumors was a

1 Abstract Journal of American Medical Association, 1916, Ixvi, 392.
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great relief. One patient was a woman aged thirty-eight, and she had had

stomach trouble for over two years, with much pain and emaciation.

There was also a history of a period of similar trouble at eighteen. The

stomach sagged and was much dilated. The lumen at the pylorus was

obstructed by a ring of enlarged Brunner's glands, and complete recovery

followed resection of the pylorus and gastro-enterostomy. Nothing was

found to suggest an inflammatory process. In a second case the en-

larged glands formed a single tumor in the duodenum. A boy aged

twelve succumbed to sarcoma of the tibia but shortly before death

complained of severe abdominal pain, explained by perforation of the

ulcerated and enlarged glands. The third patient was a man aged twenty-

eight who died from perforating ulcers, two in the stomach and two in

the duodenum. One of the former had developed on an enlarged gland.

In all three the proliferating gland tissue was apparently entirely normal.

The condition is not like that of congenital hypertrophy of the pylorus,

but its cause is fully as much of a mystery as the latter. Both are

primary affections. He does not know of any similar cases on record

in which the connection with gastric disturbances was ascertained

during life, although Alsleben has reported some similar findings in

cadavers. De Jong recently discovered a small cyst at the pylorus in

the cadaver of a man aged forty-six, but there was no history of stomach

trouble in this case. The smooth elastic cyst had evidently not inter-

fered with the stomach functioning or emptying.

In De Jong's fourth case, a man aged thirty-eight had suffered severely

from stomach disturbances for eight years. No tumor could be palpated

in the stomach and on the assumption of a duodenal ulcer the abdomen

was opened. Nothing abnormal was found except a small bunch close

to the pylorus, with a broad base in the mucosa. It was about the size

of a pea but covered a space as large as a finger-nail. It was easily

resected and the patient was freed at one stroke from all his disturbances.

The tumor proved to be aberrant, but apparently normal, pancreas

tissue. Illustrations are given of sections of the tumors in the various cases.

Gastroptosis. Ilertz^ rightly says: "Gastroptosis is often diagnosed

without considering suflficiently whether it can be the cause of the symp-

toms which are present. It is, in fact, an incomplete diagnosis, as it is

necessary to know whether the ptosis is present in the erect position

only or also upon lying down, whether it gives rise to duodenal kinking,

and, if so, to what degree stasis results, before an accurate prognosis can

be given and a rational line of treatment instituted."

Orthostatic gastroptosis he describes as the condition in which the

lesser curvature, after a basium meal, is below the umbilicus in the erect

position, but the greater curvature is above the umbilicus in the hori-

zontal position (Fig. 18).

1 Arch, of Rad. and Electrotherapy, 1915, xx, 143.
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velops symptoms similar to those produced by the original lesion, such

symptoms being persistent and unrelieved by any medication, it is fair

to assmne that an ulcer has occurred in the region of the anastomosis.

It is most characteristic of a gastro-jejunal ulcer if, together with symp-

toms resembling those produced by the first lesion, there is pain to the

left of the midline and below the umbilicus. Much assistance in diagnosis

may be expected from the rontgenologist, and it is this aspect of the

subject that the authors have under discussion.

After gastro-enterostomy, the following conditions are found normally

:

1. The opaque meal passes freely from the stoma.

2. No retention is present in the stomach from a six-hour meal.

3. The duodenmn is not dilated.

4. The stomach is usually small.

5. Peristalsis is not overactive.

6. The gastric contour in the vicinity of the stoma is not deformed,

except for an occasional slight dimpling at that point.

7. The efferent limit of the jejunum is neither narrowed nor markedly

irregular in outline.

8. Extensive adhesions about the stoma are uncommon and the

stomach is moderately mobile.

9. The stomach is not deformed, and has no tendency to hour-glass

contraction or spasticity.

In nearly all cases of gastrojejunal ulcer there are definite rontgeno-

logic indications of an abnormal condition, and there are, in many in-

stances, more or less direct signs pointing to the location of the trouble.

The most direct evidence is marked deformity about the stoma, although

in other cases the opposite of the nine normal findings have been found.

Carman and Balfour wisely state that a correlation of rontgenologic and

clinical data is required for the correct diagnosis. A case in point occur-

ring in my work, was a patient, who, six months after a gastro-enteros-

tomy for gastric ulcer, began to have, as Carman and Balfour state,

recurrence of symptoms similar to those produced by the initial lesion.

Stool examinations failed to discover blood, the stoma was patulous and

there seemed to be no reason to suspect that the anastomosis was not

functionating as it should. Attention to diet and certain medical meas-

ures have successfully combated the symptoms.

Benign Proliferation of Glands in the Stomach. De Jong^ describes in

detail 4 cases in which there had been more or less serious disturbances

of the stomach. In 3 the normal glands near the pylorus had pro-

liferated, narrowing the liunen. In the fourth case there was a lump of

aberrant pancreas tissue obstructing the lumen. The assumption of

malignant disease had been amply justified by the disturbances, and the

discovery of the absolutely normal microscopic tissue in the tumors was a

1 Abstract Journal of American Medical Association, 1916, Ixvi, 392.
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great relief. One patient was a woman aged thirty-eight, and sheliad had

stomach trouble for over two years, with much pain and emaciation.

There was also a history of a period of similar trouble at eighteen. The
stomach sagged and was much dilated. The lumen at the i)ylorus was

obstructed by a ring of enlarged Brunner's glands, and complete recovery

followed resection of the pylorus and gastro-enterostomy. Nothing was

found to suggest an inflammatory process. In a second case the en-

larged glands formed a single tumor in the duodenum. A boy aged

twelve succumbed to sarcoma of the tibia but shortly before death

complained of severe abdominal pain, explained by perforation of the

ulcerated and enlarged glands. The third patient was a man aged twenty-

eight who died from perforating ulcers, two in the stomach and two in

the duodenum. One of the former had developed on an enlarged gland.

In all three the proliferating gland tissue was apparently entirely normal.

The condition is not like that of congenital hypertrophy of the pylorus,

but its cause is fully as much of a mystery as the latter. Both are

primary afl'ections. He does not know of any similar eases on record

in which the connection with gastric disturbances was ascertained

during life, although Alsleben has reported some similar findings in

cadavers. De Jong recently discovered a small cyst at the pylorus in

the cadaver of a man aged forty-six, but there was no history of stomach

trouble in this case. The smooth elastic cyst had evidently not inter-

fered with the stomach functioning or emptying.

In De Jong's fourth case, a man aged thirty-eight had suffered severely

from stomach disturbances for eight years. No tumor could be palpated

in the stomach and on the assumption of a duodenal ulcer the abdomen

was opened. Nothing abnormal was found except a small bunch close

to the pylorus, with a broad base in the mucosa. It was about the size

of a pea but covered a space as large as a finger-nail. It was easily

resected and the patient was freed at one stroke from all his disturbances.

The tumor proved to be aberrant, but apparently normal, pancreas

tissue. Illustrations are given of sections of the tumors in the various cases.

Gastroptosis. Hertz^ rightly says: "Gastroptosis is often diagnosed

without considering sufficiently whether it can be the cause of the symp-

toms which are present. It is, in fact, an incomplete diagnosis, as it is

necessary to know whether the ptosis is present in the erect position

only or also upon lying down, whether it gives rise to duodenal kinking,

and, if so, to what degree stasis results, before an accurate prognosis can

be given and a rational line of treatment instituted."

Orthostatic gastroptosis he describes as the condition in which the

lesser curvature, after a basium meal, is below the umbilicus in the erect

position, but the greater curvature is above the umbilicus in the hori-

zontal position (Fig. 18).

1 Arch, of Rati, and Electrotherapy, 1915, xx, 143.
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Complete gastroptosis is that condition in which the stomach is

abnormally low in the erect position and the greater curvature reaches

below the umbilicus in the horizontal position (Fig. 19).

Fig. 18.—^Orthostatic gastroptosis. a, vertical; b, horizontal. (Hertz.)

Hertz says it is important to note whether the stomach is able to

empty itself normally. If the duodenum drops with the stomach, the

Fig. 19.—^Complete gastroptosis. a, vertical; h, horizontal. (Hertz.)

emptying is usually normal. This sometimes occurs when the duo-

denum has not dropped but rarely in this condition, the food may pass

Fig. 20.—-Complete gastroptosis with extreme stasis, especially in erect position,

owing to duodenal kink. Splashing was felt in the left iliac fossa five hours after

breakfast of tea and toast, a, vertical; h, horizontal. (Hertz.)

without difficulty from the stomach into the first part of the duodenum,

but that there is delay beyond this point (Figs. 20 and 21).
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If there is no delay in the evacuation of the stoniacli, in(hji;estion is

not hkely to be due to the gastroi)tosis unless this is associated with

aton>', in which case the symptoms of the latter are exaggerated. Atony

may be diagnosed by noting the position of the upper lexcl of the gastric

contents immediately after the opaque meal has been taken. However

great the ptosis, the upper level of the contents should not be more than

two inches below the highest point of the left lol)e of the diaphragm.

When atonv is associated, Hertz terms it orthostatic hour-glass stomach

(Fig. 22).

Fig. 21.—Orthostatic gastroptosis with atonic dilatation, but no stasis (empty
in four hours), owing to duodenal ptosis. The liver is also seen to be dropped in

the erect position, o, vertical; h, horizontal. (Hertz.)

(a) (6) (c)

Fig. 22.—Orthostatic hour-glass stomach. (Hertz.)

This condition should never be mistaken for true hour-glass stomach,

as in ortho.static hour-glass contraction the narrowing in the center of the

stomach may be made to disappear if the patient contracts his abdominal
muscles, or pressure is exerted on the lower part of the abdomen. If the

ptosis is so extreme that the lower segment of the stomach is further

depressed instead of raised by this means, it is a characteristic which
serves to distinguish orthostatic and spasmodic hour-glass stomach from
the organic condition.

It is interesting to read that Hertz has found how rarely an abdominal
support is efficient. Hertz speaks of "ptosis of the umbilicus," /. e.,

dropping of the umbilicus when the patient assumes the upright position.

I was surprised to find how variable the unibilicus is in practically every
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person. At the Polyclinic Hospital during the" past winter, comparisons

were made between the umbilicus and its relation to the iliac crests in

the recumbent position, and this relation when the patient stood erect.

Differences were very marked, even as much as 5 cm. or more in very

obese individuals. Measurements made from the iliac crests are certainly

more reliable, as we have in the interiliac line an unchanging landmark.

Hertz recommends the use of the iliac line, but finds it is less easily

seen, particularly in stout patients.

Troell's^ study of the subject failed to show that any change in the

position and movability of the stomach entails in itself alone any symp-

toms, or that a certain degree of such changes indicates pathological con-

ditions. Hence he decries gastropexy for simple gastroptosis, and is

strengthened in this view by the bad conditions he has encountered in

some cases of the supposedly successful gastropexy. Treatment of gas-

troptosis disturbances should be based on all the diagnostic measures at

our command, rontgenoscopy in particular. Progress will be best pro-

moted by surveillance of the individual case, recording the effect of

the various measures applied. In this borderland between medicine

and surgery there is danger that the disturbances may be erroneously

ascribed to neurosis. On the other hand, if an operation is done in a

case of actual nem-osis, the patient is liable to localize the evil at some

other point.

Visceroptosis. Kantor and Levy^ give a brief statistical review of

material, with a view to determining the incidence of visceroptosis.

Gastroptosis was decided to be present when the lowermost point of

the stomach (organ filled, and patient standing) reached more than

2 to 5 cm. below a horizontal line joining the top of the iliac crests.

This position was found in 57.7 per cent, of men and 72.5 per cent, of

women. Under forty years of age, C9.3 per cent, had ptosis; over forty,

59.2 per cent. Of 231 men under forty, 151, or G5.3 per cent., had

ptosis. Of 252 men forty years or over, 127, or 50.3 per cent., had ptosis,

and of 182 women over forty years of age, 71.4 per cent, had ptosis.

Childbirth had no influence on the ptotic state. Ptosis seemed to be

more frequent in single women than in married women.

These figures of Levy and Kantor are interesting, but are hardly

conclusive, since the patients comprising their series were all suffering

from "stomach trouble." The incidence of visceroptosis in patients

complaining of digestive troubles might be nearer the mark.

Relations of Splanchnoptosis to Gastric Acidity. Sandrock^ reports the

result of 200 carefully studied cases of visceroptosis. He divides his

cases arbitrarily into three groups according to the degree of descensus.

The first-degree cases are those whose greater curvature reached to the

' Abstract Journal of American Medical Association, 191G, Ixvi, GOS.

2 Boston Medical and Surgical Journal, 1916, clxxiv, 534.

3 Johns Hopkins Hospital Bull., 1915, xxvi, 262.
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level of tlie pelvic hriin; in secoiid-def^ree cases the f^reater curvature

was found below the level of the pelvic brim; in third-degree cases the

stomach reached to the bottom of the pelvis. There were 25 cases of

the first degree, 140 of the second degree, and '>5 cases of the third degree.

Marked adhesions were found in 10 cases and marked atony in 50 cases.

The average amount of stomach contents recovered increases with tlie

degree of descensus.

First-degree amount was 41 c.c.

Second-degree amount was 56 c.c.

Third-degree amount was 72 c.c.

First-degree Ptosis. The following is the result of the gastric analyses

in 25 cases:

FuEE Hyduochloric Acid.

Normal 40.0 per cent.

Hyiwnicidity 28.0 "

8iibacidit-y 20.0 "

Achylia 12.0 "

Subacidity or achylia 32 .
"

Total Acidity.

Normal 32.0 per cent.

Hyperacidity 48.0 "

Sul)acidity 20.0 "

Sandrock accepted the usual text-book figures of normal acidity

as 40 to GO for the total and 20 to 40 for the free acid values.

Second-degree Ptosis.

Free Hydkociilokic Acid.

Normal 49.2 per cent.

Hyperacidity 12.8 "

Subacidity 24.2 "

Achylia 13.5 "

Sul)acidity or ac'hylia 37.7 "

Total Acidity.

Normal 4G.4 per cent.

Hyperacidity 18.5 "

Subacidity 35.1 "

Third-degree Ptosis.

Free Hydrochloric Acid.

Normal 48.5 per cent.

Hyperacidity 25.7 "

Subacidity 17.1 "

Achylia 8.5

Subacidity or achylia 25 .

6

"

Total Acidity.

Normal 40.0 per cent.

Hyi)cracidity 34.2 "

Subacidity 25.7 "
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From these tables there can be estabhshed no relation between the

degree of ptosis and that of diminished acidity, the second group cases

showing a much lower acidity percentage than that of either the first

or third.

An average of the tables for the 200 cases of ptosis of all grades is given

in the following table

:

Free Hydrochloric Acid.

Normal 48.0 per cent.

Hyperacidity 17.0 "

Subacidity 22.5

Achylia 12.5

Subacidity and achylia 35.0 "

Total Acidity.

Normal 43.5 per cent.

Hyperacidity 25.0 "

Subacidity 31.5

The free hydrochloric acid is therefore normal or diminished in 83

per cent, of all cases; the total acid, normal or diminished in 75 per cent.

There seems to be, therefore, a tendency toward diminished acidity in

ptotic stomachs, and hyperchlorhydria and achylia are more frequently

met with than hyperchlorhydria, the ratio being 2 to 1.

Sandrock notes that the 50 cases complicated by marked atony give

a still higher percentage of diminished acidity

:

Free Hcl. Total Acidity.

Normal 42.0 per cent. 36.0 per cent.

Hyperacidity 18.0 " 30.0

Subacidity or achylia .... 40.0 " 44.0

Gastritis. Typhoid Gastritis. Plaschkes^ has observed, in his ser-

vice, many individuals who have experienced gastric discomfort follow-

ing typhoid fever. These persons complained of painful pressure and

fulness in the stomach after partaking of food. This discomfort lasted

sometimes for hours, followed by acid or vile-tasting eructations and

even vomiting. Gastric analyses were made on patients who were

afebrile. The most striking feature was the presence of large amounts of

mucus. The motor function seemed to be impaired also, though, unfor-

tunately, no a:-ray apparatus was available when these studies were

made. In the majority of cases the total acidity, as well as the free

hydrochloric acid, were below normal. Attempts were made to control

or compare these results with patients suffering from paratyphus A or B,

but in none of these patients was mucus present as in the typhoid cases.

Plaschkes believes this form of gastritis is specific, although repeated

examinations failed to reveal typhoid organisms in the gastric juice.

^ Wien. klin. Wochenschr., 1915, xxviii, 113G.,
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Exi'OLiATiX(; (iASTRiTis. Vail Leersuin' makes a j)racticc of examin-

ing tlie stomach content and wasli-water for scraj)s of nuicosa, and lias

found, in the last two years, 88 such scraps, obtained from 4o patients;

9 from 1 patient. The scrajis are characteristic after foliating gastritis

only when found repeatedly. The i)ain with this operation may he con-

siderable, but is usually less than with gastric ulcer; other symptoms
may suggest gastric catarrh. A special feature of exfoliating gastritis

is, that there may be intervals of weeks or months during which the stom-

ach may be apparently normal. The other objective findings are merely

tenderness in the epigastrium and some loss of flesh. Gastroscopy

showed the mucosa of a somewhat difl'erent color from normal in the one

case in which Van Leersum applied it, but he saw no erosions. After a

test-breakfast he found, in a number of cases examined, that the acid

content was never above 2.5 to 1000, and usually ranged between 0.5

and 1. He never found achylia. The stomach content is more fluid

than with mucous gastritis, but when poured it threads.

Various experiments and experiences having demonstrated that the

mucosa heals remarkably quickly after the scraps have been thrown

off. Serious hemorrhage has never been known with it, and there is

no other stomach aft'ection which responds so readily and rapidly to

treatment. This includes sparing of the stomach all irritation from

insufficiently chewed and overhot food, and from spices, etc. This

protects the vulnerable mucosa against injury, and it is strengthened

directly by treating with an astringent. Silver nitrate is the best, and

he has the patient take, three or four times daily, before meals, 15 c.c.

of a solution of 0.5 gram of silver nitrate in 300 c.c. of water. A couple

of bottles of this solution generally carries the patient through, but usu-

ally three or four bottles are needed, as the subsidence of s\Tnptoms

does not mean that the cure is complete. This course can be repeated

later if symptoms return, but the patient must be warned that this

treatment should not be repeated without medical control. The nails

and gums show the first signs of silver poisoning. He has noticed this

even after a small or total intake of two or three grams. Discoloration

of the skin occurred in one patient with a gastric ulcer who had used

0.7 grams of silver nitrate in the course of three years.

Van Leersum says all the food should be mashed soft, in puree form,

unless we can convince the patient of the superior advantage of doing

the soft mashing with his teeth. The habit of taking tea, coft'ee and

soup too hot is responsible for many cases of rebellious gastritis, gingi-

vitis, pharyngitis and chronic gastritis. When practical and convenient,

instead of the above method of giving the silver nitrate, he rinses out

the stomach with half a pint or more of a 1 to 4000 solution of silver

nitrate, gradually doubling the strength. This can be repeated daily for

1 Abstract Journal of American Medical Association, 1916, Ixvii, S3.
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two weeks, but washing with water must follow so that none of the

nitrate is left in the stomach.

Lyon^ recommends the sectioning of gastric sediments. The fasting

stomach is aspirated for residual contents, after which it is repeatedly

douched with 100 to 150 c.c. of plain warm water. The contents are

filtered, the filter paper punctured and the residue is washed into a clean

receptacle with a 10 per cent, formalin solution. The contents are again

filtered and the tip of the filter paper containing the sediment is cut off,

folded, wTapped in a layer of gauze and tied. The material thus ob-

tained is hardened, sectioned, stained and examined microscopically.

Normally, one finds occasional epithelial cells and occasional leuko-

cytes. There may be found crystals of some of the bile salts and the

snail-like bodies supposed to be mucus. Pathologically, one may find

remnants of food eaten the night before, sarcinse and yeast cells, bits of

mucosa and many other substances, which will be mentioned later.

Gastric Carcinoma. It is not uncommon to find fragments of gastric

mucosa showing tubules with broken basement membranes and atypical

proliferation of the epithelial cells. Oppler-Boas bacilli are found, and

Lyon believes these point to cancer if the chemical analysis of the gastric

juice approaches the subacid or anacid curve. Even if definitely diag-

nostic cancer cells or bits of mucosa showing malignancy cannot be

found, the presence of areas of necrosis showing leukocytic infiltration

and bacterial invasion strongly suggest ulcer or cancer.

Gastric Ulcer. What was said m the above sentence holds here, and

the absence of Oppler-Boas bacilli is also suggestive. If there are bits

of well-staining mucosa, the diagnosis would be much more certain.

Exfoliated epithelial cells reacting well to erosin, with occult blood and

a normal or hj'perclilorhydric curve points to ulcer.

Chronic Gastritis. Here the diagnosis depends on the presence of

fragments or flakes of mucous membrane presenting a well-marked

hyperplasia of the glandular elements, with good staining power of the cells.

Atrophic Gastritis. In the recovered mucosa there is a considerable

diminution in the number of the gastric tubules with well-marked

irregularity in their distribution. The cells stain poorly and show mucoid

and fatty degeneration with marked vacuolization. All the epithelium

may be completely denuded from the tubule, leaving empty spaces in

the mucosa.

Achylia Gastritis. The picture resembles that in the foregoing, to-

gether with a significant increase in connective tissue in the interglan-

dular stoma, which Lyon suggests may be a forerunner of linnitis

plastica.

Gastric Atony with Dilatation. The sediment is usually negative

except for amorphous debris and patches of mucus enmeshing leukocytes.

^ American Journal of Medical Sciences, 1915, cl, 402.
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fidfflric Dihitdtiov wiih Frniiciitdtioii. In addition to the al)ove, tlicrc

will he found sarcina', gorniinuting yeast cells, spore-hearing i'ungi and
mycelial threads.

Relchmanns Disease. The sediments are negative except for an
amorphous debris with crystalline bile salts.

Throughout his paper, Lyon insists that the routine study of gastric

sediments is of value only when taken in conjunction with critical

clinical scrutiny of the case.

Gastric Mucosa in Delirium Tremems. Ilirsch^ made a study of the

mucosa of the stomach in patients dying in delirium tremems, and found

hemorrhages of varying size to be the rule. The largest arc easily

detected, but the microscope must be used for the smaller ones. The
hemorrhagic areas are not found in the submucus or muscular layers of

the mucosa, but are immediately adjacent to the stomach lumen. Apart
from these hemorrhages, the stomach in delirium tremens is unchanged,

a point of much interest, as clironic alcoholism is believed in many
quarters to be productive of a chronic catarrhal gastritis.

The presence of the hemorrhagic areas has a great diagnostic value,

and, when taken in connection with all other data, is almost tj^jical of

delirium tremens.

The interesting feature of Hirsch's paper to clinicians is the statement

that clironic alcoholism is of doubtful etiological importance in causing

chronic gastritis. This seems not in accord with the facts brought out

by Vogelin and Wiltrup, an abstract of whose paper follows:

Dyspepsia and Chronic Alcoholism.^ Vogelin and Wiltrup have made
a special study of conditions in regard to the digestive processes in 12

hard drinkers who have been under prolonged observation, and in 45

others more recently examined. The findings after an Ewald meal,

repeated from three to eight times in the course of three years, are tabu-

lated for the first group, and also the findings with tests for secretion,

motor functioning, pepsin digestion and secretion of mucus as applied

more recently, in the other subjects. Gastritis and achylia are the rule,

but a number of factors combine to induce them, not only the liquor

but also the irregular meals and habits of life of persons addicted to

alcohol. Achylia was pronounced in 50 per cent. When the patients

enter the hospital and get regular food and rest, the stomach usually

rapidly recuperates, and, as the. gastritis subsides, the achylia subsides

with it. This is similar to the experience with achylia and apparently

pernicious anemia encountered with Bothriocci)halus latus; both usu-

ally retrogress completely after expulsion of the worm. In chronic alco-

holism, the recuperation proceeds most rapidly and completely in the

young. Syphilis was present in a few of the cases. Nothing was found

1 Arch. Int. Med., 1916, xvii, 354.

* Abstract Journal of American Medical Association, 191G, Ixvi, 1498.
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to indicate that alcoholic gastritis commences with hypersecretion.

Study of all the material has shown that determination of the pepsin

may be important for the prognosis, as the achylia did not retrogress in

the few with pepsin. The discovery of inadequate pepsin secretion

therefore prophesies permanent achylia.

Gastric Motility. The chyme, normally, does not pass tlirough the

pylorus at the approach of every peristaltic wave, but emerges occa-

sionally at irregular intervals of from 10 to 80 seconds. Acid above,

opens, and acid below closes, the pylorus. Fats, when given, are almost

invariably present in the stomach during seven hours' observation.

Water begins to enter the intestine almost as soon as it enters the

stomach. Carbohydrates go through rapidly, proteins more slowly.

When carbohydrate and proteins are given one after another, the early

rate of evacuation is largely the same as that of the first food given.

Mixture of carbohydrates and proteins have an emptying rate inter-

mediate between that of carbohydrates and that of proteins.- Fat

retards the exit of either foodstuff from the stomach. As to consistency

of food materials, there is a marked retardation of the outgo of food from

the stomach when hard particles are present. Considerable amounts of

gas in the stomach retard the discharge of food. Rage, distress, anxiety,

grief, anger and violent emotion have a depressive effect on gastric motor

activities.^ The authors go on to say that, in addition to the physiological

variations affecting gastric emptying, there are pathological alterations of

exaggeration or a diminution of motility. In non-obstructive duodenal

ulcer and cancer of the stomach (non-obstructive) the evacuation time is

shortened, and the emptying is delayed in atony of the stomach, hyper-

acidity and pylorospasm from whatever cause. ]\Iarked retention, too,

accompanies organic stenoses near or at the pylorus.

Carman and ]\Iiller have, in 950 cases, made comparative studies

with the Riegel meal with .r-ray examination. The latter is based on

Haudek's work with the double-meal method. He gave, be it recalled,

a Rieder meal in the morning, and examined the patient six hours later,

at which time a second Rieder meal was given. Six hours' time was se-

lected by Haudek as the dividing line between normal and delayed empty-

ing, because, while a normal stomach will expel a Rieder meal in three

hours, a delay of five or six hours might result from physiological causes.

Carman and Miller, while endorsing Haudek's method, have modified it

by giving a cereal porridge instead of a pap, and barium sulphate instead

of bismuth. Since barium leaves the stomach earlier than bismuth, they

believe a four-hour retention of barium is more significant than one of

bismuth. Their routine is as follows:

The patient comes to the laboratory in the morning without breakfast,

1 Carman, quoted by Carman and Miller, Archives of Internal Medicine, 1915,

xvi, 406.
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but not always, after tubiiii,^ and la\-age l)y the j^astro-entorologist. He
is given a meal consisting of four ounces of well-cooked wheuten break-

fast cereal with 20 mm. of barium sulphate, to which he is allowed to

add a little milk and sugar according to his taste. He is instructed tf)

take neither food nor drink until the examination is finished. Si.\ hours
later he returns, and the screen examination is begun. The presence or

absence of residue is noted. The amount of retention is recorded on a

scale of four units, each unit corresponding to a fourth of the meal. If

the entire meal has passed into the intestine, its position and distribution

are noted. The patient is then given 2 ounces of barium sulphate in

8 ounces of water. Usually some of this escapes from the pylorus, show-
ing this latter 's condition as to potency. To complete the examination
and to fill the stomach for rontgenography, the patient takes about 12

ounces of a potato-starch pap containing '.] ounces of barium sulphate,

after which the behavior of the stomach in all respects is watched.

The gastro-enterologist's routine is the following: At p.m. previous

to the day of examination, he is instructed to eat an ordinary meal which
must include bread, meat, and potatoes. An hour later he eats twenty
raisins, the skins of which are easy to identify. The gastro-enterologist's

examinations are begun the next morning at eight o'clock, the interval

after the motor meal varying from 14 to 16 hours. The estimate of

motility is based on the presence or absence of food bits or raisin skins

from this meal, as shown by tubing at the morning examination. Resi-

dues are recorded on a scale of four.
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2. It is possible that the tube may have failed to bring up food rem-

nants which were present.

3. The tube may have failed to reach food retained in the lower

loculus of an hour-glass stomach.

4. Marked differences as to the quantity and character of the food

taken may have affected the gastro-enterologist's results.

5. In some cases of organic pyloric stenosis, the tube found retained

raisin skins when the a;-ray test failed to show a barium retention. It

is clear that a stenosis might be sufficiently narrow to block the passage

of these skins, yet large enough to allow of the exit of finely divided

bariiun.

Carman and Miller believe, therefore, that the bariumized carbo-

hydrate meal is a more sensitive test for motility than the Riegel meal.

It shows not only evacuation beyond six hours, but also yields informa-

tion as to hj'permobile conditions, and often by showing both the active

and passive factors concerned in motility, aids in the judgment of the

net result. Nine times out of ten a distinct residue indicates grave

obstruction at or near the pylorus.

Levy and Kantor^ have made similar studies, using the modified

Rieder meal and the modified Riegel meal. They believe that the .r-ray

examination should always be supplemented by the use of the stomach-

tube after the administration of a motor meal, for they have observed

the existence of delayed emptying in a large number of individuals who

got rid of their opaque meal within the normal time limits (21 per cent.).

The chief factors influencing gastric emptying:

1. Shape of Stomach. As a rule, the nearer the pylorus is to the lower

pole, the sooner will the stomach empty itself.

2. Character of the Meal. The amount, chemical nature and physical

form of the food selected, each plays an important role in determining

the emptying time. An opaque meal leaves the stomach sooner than a

full dinner; carbohydrates leave sooner than proteins or fats, fluids

sooner than solids.

3. Form of Stomach. Normally, the stomach "grasps" its contents

firmly, and is seen to be filled to the cardia. In atony or myasthenia

gastrica, the stomach is generally ptosed, the magenblase long and

pyriform, the pars media is the narrowest portion of the organ, and the

walls are often in contact. The stomach looks and fills like a sack. The

peristalsis is usually diminished. Of 240 cases of atonic stomach, 30

per cent, failed to expel the Rieder meal in six hours, and conversely,

54.6 per cent, of the Rontgen-ray cases of delayed emptying showed

atony.

4. Acidity of Gastric Juice. The lower the acidity, the more rapid the

emptying, and the higher the acidity, the slower the emptying. In

1 Archives of Internal Medicine, 1916, x\'ii, 470.
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anacidity there is loss of the pyloric reflex; in hyperacidity, spasm of the

pylorus. Of 154 cases of anacidity, 9 per cent, showed delay; of 748

hyperacidities, 10.4 per cent showed delay.

5. Nervous Factors. The nervous system may influence the gastric

emptying in two ways. First, spasm due to increased acidity, or spasm

due to reflex causes outside the stomach, as in diseases of the gall-bhulder.

Another type of retarded propulsion occurs in fatigue, emotional

states or intoxication.

6. Mechanical obstruction. Foreign bodies rarely cause delayed

emptying. The most frequent causes are new growths or indurated

ulcers at the pylorus, and mechanical factors outside the stomach in the

neighborhood of the pylorus.

The immediate and actual causes of delayed gastric emptying in the

order of their frequency are:

Spasm 58.8 per cent.

Obstruction 21.2 "

Atony 17.0

Undetermined 2.S "

Diseases predisposing to delayed gastric emptying. The following

table shows the clinical diagnosis in 185 cases of delayed motility:

Ulcer 40.5 per cent.

Diagnosis not dear 13.5 "

Unexplained high acidity 9.1 "

Auto-intoxication (including migraine) .... 7.5 "

Carcinoma 7.5 "

Ptosis with atony 7.0 "

Cholelithiasis 3.7 "

Adhesions (intestinal) 2.7 "

Tuberculosis (systemic) 2.1 "

Chronic appendicitis 1.0 "

After gastro-enterostomy 1.0 "

E.xt ra gastric pressure 1.0 "

Carcinoma of colon 0.5 "

Mucous colitis 0.5 "

Nephrolithiasis 0.5 "

Apprehension neurosis 0.5 "

To summarize this very good paper, the only criticism of which is,

that Levy and Kantor's cases lack the opcratiAe control to be found in

Carman and Miller's series, the immediate causes of delayed gastric

emptying are spasm in 58.8 per cent., pyloric obstruction in 22.2 per cent.,

and atony of the stomach in 17 per cent. The causes of delayed empty-
ing are in the stomach in 75.3 per cent, of the cases, elsewhere in the

digestive tract in 10.3 per cent, and outside the digestive tract in 13.4

per cent. The conditions most commonly predisposing to, or associated

with, delayed motility are: (a) ulcer, in about 50 per cent.; (6 and c)
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auto-intoxication and cancer, each 7.5 per cent.; (d) ptosis with atony,

7 per cent.; and (c) choleUthiasis, 3.7 per cent.

The authors are not in accord with Carman and Miller as to the value

of the .T-ray in testing gastric emptying, claiming that it is not delicate

enough for many clinical purposes, and recommending instead the use

of a meal of ordinary bulk, and determining the residue at the end of

seven hours.

Experimental Partial Stenosis of the Pylorus and Motility of the Empty
Stomach. By using a very ingenious teclinic, Elsesser^ was able to

obtain tracings showing contractions of the stomach. A partial stenosis

of the pylorus induces a hypermotility in the stomach irrespective of the

presence of food in the stomach. It is suggested that in individuals

with a similar condition of the pylorus, there should be more persistent

and vigorous stomach pangs when the stomach is empty. That this is

not true, clinically, Elsesser believes is due to a change in the sensory

mechanism of the stomach paralleling the motor and secretory changes.

Achylia Gastrica. Rehfuss- claims that many of the so-called cases of

achylia gastrica w^iich have been so diagnosed by the usual gastric

analysis may prove to be, when the fractional method is employed, cases

of psychical achylia. That is, a total absence of secretion during the

first hour of digestion followed by a perceptible secretion in the second

hour. A total lack of secretion during both phases indicates true achylia.

An interesting observation shows the effect on total achylia of para-

thyroid extract. With this preparation plus local treatment, the acidity

increased from a very low amount to nearly 60 at the end of an hour and a

half.

Syphilis of the Stomach. That syphilis of the stomach is not so rare

as was formerly believed is shown by the fact that in the past six years no

fewer than 25 cases have been placed on record in the United States

alone, while previously there had been but 70 authentic instances of the

affection reported. Smithies^ found 26 cases in the examination of 7,545

patients suffering with all types of dyspepsia, or one instance in every

300 gastric cases (0.34 per cent.). It has been stated that gastric syphilis

manifests itself abruptly in late life without any previous history of

digestive disturbance, but in Smithies' series the average duration of

dyspepsia was eight to four years. The cases group themselves into

three divisions: (1) instances in w4iich a persistent gastric derangement

appeared in individuals who had had no previous digestive upset; (2)

instances in which a constant dyspepsia followed years of antecedent

intermittent dyspepsia; (3) instances in which continuous gastric upset

arose in persons w4io had gastric disturbance at some past period, but

who had been, for years, free from digestive distm'bances.

1 American Journal of Physiology, 1916, xxxix, 303
2 American Journal of Medical Sciences, 1915, cl, 72.

^ Journal of American Medical Association^ 1915, Ixv, 572,
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Lahorafori/ Dafa. Ileniof^'lohin ;t\(M-;i<rod 74 per cent. Of 12 cases

tested, positive reactions for occult blood in the feces were obtained in

two. The average free HCl was 33, the average total acidity 51.4.

Lactic acid was found in 3 cases. The WollV-Junglians test was positive

in 5 cases. The formal index averaged 10.2, while in carcinoma the aver-

age index was 21. The x-ray revealed no pathognomonic signs. 'J'he

Wassermann-Noguchi test is very important.

The most satisfactory therapeutic results are obtained by saKarsan
intravenously and a thorough course of mercury and iodides.

Hayemi reports the case of an elderly man, who exhibited a large,

immovable tumor in the epigastrium, painful, somewhat soft, and smooth.
The history revealing a syphilitic infection, Hayem determined to try

antisyphilitic treatment, mercury by inunction and potassium iodide by
mouth. This was contimied for some time without any appreciable
difference being seen in the man's condition, locally or generally. Emaci-
ation progressed, he became more feeble, but the true cachexia Avas miss-
ing. Benzoate of mercury was then given h^^podermically, 2 centi-

grams every two days, and after 3 injections there was a notable change,
one could no longer feel the tumor, pain disappeared, the liver remained
enlarged. After twenty injections, the patient was practically well.

Hayem terms his case "pseudocancer of the stomach of syphilitic

origin."

Neurasthenia Gastrica. By this term, McClm-e^ does not mean to imply
that the nem-asthenia associated with such symptoms is necessarily pro-

duced by a primary gastric fault, nor is he in any degree deterred from
the use of the title by the consideration that the word "gastrica" will

not of necessity imply gastric disturbance as a prunary event, but the
existence of such disturbance as part of the clinical picture. Neuras-
thenia is, in all probability, due to a disturbance of the normal balance
of the internal secretions, which loss of balance may be the result of some
overaction of one or another of the great group of ductless glands, either

from an inborn tendency or as the result of some outside influence,

whether nervous or toxic.

The train of s.ATnptoms associated with neurasthenia gastrica is con-

stant. Patients complain of being easily tired, physically and mentally.

They suffer from lack of concentration, and have frequent attacks of

headache. There is uneasiness in the left hypochrondrium and epigas-

trium. The gastric symptoms become at times obstructive—attacks of

nausea and almost constant burning in the region of the stomach one to

three hours after eating, flatulence, sense of obstruction on swallowing,

salivation, constipation. Attacks of palpitation often occur, frequently

without apparent cause. Cardiac pains may be present, simulating

iBuU. de I'Acad. de Med., li)llj, Ixxv, 247.

2 Lancet, 1915, ii, G95.
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angina. Insomnia is characteristic, those who go to bed early have their

sleep broken about 2 or 3 a.m., those who retire late are disturbed at

6 or 7. The wakefulness is induced by gastric discomfort, but many
individuals have no particular distress in the region of the stomach.

McClure calls attention to the Lane picture of intestinal stasis. Psych-

asthenia comes later. The pulse rate may be as low as 55 to 60, or may be

120 to 140, Appetite is poor, and they suffer from a sinking feeling in

the epigastrium two or three hours after meals, this sensation being re-

lieved by drinking milk or eating something. Pain may be present, and

relief is obtained in the same way. In the majority of cases the gastric

acidity is high, due sometimes to the hyperchlorhydria and again to

organic acids. The blood pressure is low.

Physical examination discloses characteristic findings in the con-

dition of the abdomen. Dilatation of the stomach is always present, due

to spasmodic contractions of the pylorus.

Treatment follows the general lines of ordinary neurasthenia, and

careful dieting must be enforced. Removal of any source of irritation or

toxemia apart from the stomach is essential. The mouth should be

examined and any disease remedied. The nose and throat must receive

attention, likewise the appendix and the reproductive apparatus, par-

ticularly in women. These having been attended to, McClure recom-

mends the following manipulation:

The patient lies on his back in bed or on a couch; the physician sits

on his right side facing the head and places the phonendoscope over the

pyloric region of the stomach. \Mth the fingers of the right hand he

strokes the skin very lightly just inside the cartilages from the 10th to

the 7th rib on the left side of the patient. The stroking should be inter-

mittent and a slight vibrating character given to* the movement. The

skin is stimulated in this way until a contraction of the stomach is

induced, this contraction being expressed by a succession of explosive

or gurgling sounds audible through the phonendoscope due to the

passage of gas or fluid through the pylorus. The moment that this takes

place, stimulation of the skin should be intermittent until the sounds

have entirely ceased. The process is then repeated until another con-

traction takes place, when another pause is made until all sounds cease.

Treatment in this way is carried on for twenty to thirty minutes, at the

end of which time it is usually found that the size of the stomach is con-

siderably reduced. In most cases it is advisable to continue this treat-

ment daily for several weeks, and then gradually reduced until but one

a week is given. The best time to give a treatment is some hours after

a meal, at a time when the stomach is supposedly empty.

Contraction of the stomach following stimulation of the skin is in the

nature of a true reflex, due to indirect stimulation of the vagus. Light

touch is essential, as heavy pressure over the area indicated will not give

rise to a satisfactory reflex.
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Gastric Vertigo. Some authors })elievc vcrtif^o is associated very

frequently with liypoehlorhydria, l)ut Liuossier' finds it more commonly
in hyperehlorhydria. His observ'ation tallies with that of most observers,

1 believe. The vertigo appears particularly when fastinj?, or at the end

of the digestive period, as is common with most reflex phenomena of

hyperchlorhydriacs. It is controlled by eating, or by taking alkalies, or

even by drinking plain water. Vertigo of gastric origin may resemble

very closely that seen in Meniere's disease, even that of agonized states

such as is found in agoraphobia.

Of diagnostic help are the following points:

1. Predominance, during the vertiginous crisis, of gastric symptoms

—

nausea, vomiting.

2. Coincidence of vertigo with dyspeptic trouble.

3. delation of vertigo to digestive i)eriod, provoked in some instances

by certain foods.

4. Good results from treating only the gastric condition.

Of these four criteria, the first is least important, as gastric symptoms
are not at all unconamon in pure INIeniere's disease.

Linossier believes that in cases of vertigo of "desequilibration,"

occurring presumably in cases of gastric disease, if a complete examina-

tion be made of the car and use made of the labyrinth functional tests

devised by Barany, fewer cases of gastric vertigo of tliis type will be

reported. The danger of referring all cases of vertigo to the basis of

auricular disease must be avoided, and if this danger be not recognized,

Linossier believes many cases will be denied treatment which would

otherwise control their vertigo. He says that many cases may be vestib-

ular as far as the mechanism is concerned, but exhibit no vertigo until

the stomach provides the stimulus for the discharge of vertiginous

symptoms. Without a spark there is no explosion, and without disease

of the stomach there is no vertigo.

What is the mechanism by means of which the stomach pro^okes

an attack? Trousseau ascribed it to cerebral anemia, and Bouchard to

intoxication. Linossier is disposed to admit that the pneumogastric

provides the centripetal path, otherwise cardiac vertigo, laryngeal

vertigo, which are to be compared with gastric vertigo cannot be ex-

plained. It must be emphasized that vertigo is not an expression of

trouble arising in the pneumogastric nerve, and not outside it. Excita-

tion of itself does not cause vertigo, it but reacts on filaments of other

nerves.

Instead of dividing the vertigos of desequilibration into two groups,

auricular and gastric, Linossier makes three groups, auricular vertigo,

gastric vertigo and auricular-gastric vertigo. He is most emphatic in

urging upon the aurist the necessity of recognizing the association of

1 Bull, de I'Acad. de Med., 1916, Ixxv, 214.
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stomach and ear in all cases of Meniere's disease and he believes if atten-

tion is given the stomach, there will be more success attending the treat-

ment of such cases.

Umbilical Dyspepsia, Aaron^ describes dyspepsia due to a defect in

the abdominal parieties. All the patients have sjTnptoms of nervous

dyspepsia due to irritation of the autonomic nervous system. They

may be free of symptoms for days, and then recurrence is seen, often

from the most trivial cause. The appetite is capricious, and the quality

and kind of food seems to play no role in the aggravation of sjTnptoms.

Fulness of the head, headache, inability to work, vertigo, lassitude and

depression are complained of. There may be uneasy sensations from one

to two horns after meals, and again, heaviness is experienced immedi-

ately after eating. Constipation is the rule. Loss of weight follows, due

to refusal of patient to take nourishment. Palpation of the umbilical

region causes pain which is referred in different parts of the abdomen

often distant from the site of pressure. Hyperacidity is present in some

cases, in others gastric functioning is normal.

Treatment consists of supporting the abdominal parieties with ad-

hesive plaster, which is continued for from eight to ten weeks, and fol-

lowing this, or coincident with it, an elastic abdominal support. Medical

treatment is determined by the result of gastric analysis.

Myoma of the Stomach. There is, as yet, no suggestive symptom-

complex of this condition, no case having been diagnosed before operation

or autopsy. The clinical division into internal and external is eminently

practical. The internal myoma in location and s^tonptomatology is

identical with carcinoma of the stomach and is nearl}^ always mistaken

for a malignant growth. Its long duration may be a point in differential

diagnosis. The external myoma offers little prospects for diagnosis and

treatment. Freely movable large tumors with long pedicles, even allow-

ing the mass to reach the pelvis, should be susceptible to the fine points

of differential diagnosis and particularly to successful operation. Despite

the fact that the tumor may be actually some distance from the stomach,

the dragging on that organ makes the symptoms predominantly and

significantly gastric and epigastric. The mass is variously disguised as

tumor or cyst of the omentum, mesentery, kidney or ovaries.

-

Concrement in Stomach. Grinenko' reports a case of a shellac concre-

ment in the stomach as large as a man's fist. Such stones are difficult

to diagnose as they may stimulate a pyloric cancer, an omental tumor, a

fioating kidney, or a tumor of the transverse colon. The only subjective

symptom was pain in the epigastric region. The Rontgen findings differ

from those usually found with cancer. The concrement consisted of

1 Journal of American Medical Association, 1916, Ixvi, 1534.

2 James and Sappington, Surgery, Gynecology and Obstetrics, 1915, xxi, 744.

^ Abstract Journal of American Medical Association, 1915, Ixv, 658.
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shellac and was due to drinking varnish, the alcohol from the varnish

was absorbed, leaving the shellac as a hard mass.

Movements of the Empty Stomach in Pathological States. I sing the

method employed in recording gastric contractions in dogs, Luckhardt

and 1 lambiu'ger' have studied the same probleni in human subjects. Their

main deductions are, that when a man experiences hunger, gastric con-

tractions are noted. In acute gastritis, anorexia is accompanied by

cessation of contractions. The polyphagia of diabetes results from vigor-

ous contractions of the empty stomach which are responsible for the

polyphagia exhibited by j)atients suffering with this disease.

Studies on the Normal Stomach. Chemistry of Nor.mvl IIl.max

Gastric Juice. The gastric juice was obtained by Carlson^ from his

well-known INIr. V., his gastric fistula case with complete cicatricial

stenosis of the esophagus.

1. Solids of the Gastric Juice. The appetite juice contains solids

varying from 0.48 to 0.5S gram per 100 c.c, of which O.'M gr. to 0.47 gr.

is organic, and 0.11 to 0.14 is inorganic material. The hunger gastric

juice is distinctly higher than the appetite juice in total and in organic

solids.

2. The specific gravity varies between 1.006 and 1.009 with an average

of 1.007. The specific gravity of the hunger juice is higher than that of

the appetite juice series since the solids are higher.

3. Osmotic concentration of the gastric juice varies; for instance, the

himger juice has, on the whole, a lower osmotic concentration than the

appetite juice.

4. (I) Nitrogen averages 0.06 gram per 100 c.c. of appetite juice;

the hmiger juice was not examined. It is probable that some of the

nitrogen is present in non-protein combinations, such as ammonia,

amino acid and sulphocyanic acid.

(II) Ammonia varies from 2 to 3 mg. per 100 c.c. of juice, and appears

to be slightly more concentrated in the continuous secretion or hunger

juice than in the appetite juice. Carlson limits the origin of the gastric

juice ammonia to the following factors:

(a) Active excretion from the blood, in which case one would expect

an increase in the ammonia in increasing blood ammonia. In normal

individuals there seems to be a decrease in the elimination of ammonia
by the kidneys during gastric secretion.

(6) The ammonia may be found in the secretion process itself.

(c) Action of HCl on cells of the mucosa (splitting oft' of ammonia
by the cells as a protective measure against the action of strong acids).

(d) Action of HCl on the protein of the gastric juice (conversion

of alkaline and neutral proteins to acid proteins).

' Journal cff American Medical Association, 1*J1C, Ixvi, 1831.

* American Journal of Physiology, 191,5, xxxviii, 248.
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(III) Amino acids. Normal human gastric juice contains slightly

more amino acid than ammonia nitrogen, but the greater part of the

juice nitrogen is associated with the more complex proteins.

(IV) Autodigestion. When fresh gastric juice is incubated at 38° C.

the following changes take place in the proteins and in the gastric mucin:

(a) The ropy mucin and mucin floccules are dissolved.

(5) Pink color of biuret reaction is intensified.

(c) The characteristic protein precipitation at the point of neutrali-

zation is decreased.

{d) Quantity of protein precipitated by nitric acid and by heat is

reduced. It is probable that this autodigestion of the gastric juice is a

factor in the continuous secretion of the gastric juice.

(V) Normal human gastric juice contains a sensitizing substance

for human serum, but it is practically devoid of toxic substances, both

in relation to the protein of the gastric juice and to serum proteins.

5. Acidity of normal gastric juice. Of much interest is the statement

that "normal human gastric juice is equal in total acidity to the

maximum acidity reported by clinical observers for so-called hyper-

acidity in man, and there is no evidence that the gastric glands under

any pathological conditions are able to or do secrete of higher than

normal acidity. JNIoreover, the presence of gastric juice in the stomach

of full acid strength leads by itself and immediately to no untoward

symptom."

6. Chlorides are very constant, the minimum being 0.49 per cent,

and the maximum, 0.5G per cent, chlorine.

7. Pepsin was found to be present in excess of the needs or at least

far in excess of that needed in economic digestions.

Fractional Method of Examining Gastric Secretion. As a

result of Talbot's^ study following the suggestion made by Rehfuss,

he concludes that the fractional gastric analysis offers the only logical

method of examination for determining the true secretory and motor

state of normal and abnormal stomachs, and that it should replace the

older stomach-tube method.

In each case the tube was inserted into the twelve-hour fasting

stomach, the contents being removed, measured, and examined for free

hydrochloric, lactic and total acidity, and for mucus, bile and food

particles. The tube is removed, an Ewald meal given and the tube

immediately reintroduced. At fifteen-minute intervals, 5 c.c. specimens

are removed until the contents seem free of food particles and until

the free and total acidities had retm-ned to what was found in the

fasting stomach.

In a series of normal cases, the highest total acidity was 40, the

lowest was 5, with an average of 17. The highest free hydrochloric

<

' Journal of American Medical Association, 1916, Ixvi, 18-19.
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acid was 30, while 02.;"), tlie rosidiuin, contained no acid, giving an

a\'erage of C.37 acid for the series. Tlie greatest anionnt removed

was 210 CO., the smallest 5 c.c. A study of the normal charts shows a

drop in the free total acidity at the first fifteen minutes, due to dilution

of appetite secretion by the Kwald meal. Tali)ot remarked tlie ai)scnce

of appetite secretion in response to the Ewald meal in many cases, and

this varying efVect of the Ewald meal on the api)etite secretion ninst

be borne in mind. The high point in secretion occurred uniformly

between the one hour and fifteen minute, and one h(mr and forty-five

minute i)eriods. In no instance was it encountered in one hour, the

conventional time for removing the Ewald meal. The high point of

secretion varied from forty-five minutes to two hours, fifteen minutes

after the test-meal was taken.

It is important to realize from Talbot's work, as well as from that of

Rehfuss, that there is no form of secretory curve which is common to

all normal stomachs, nor is there a chemical curve which is uniform,

although it is probable that the gastric juice, as it flows from the glands,

possesses a constant acidity (Fawlow, Calson).

Retention Tube in Study of Gastric Chemistry. Lanza^

expatiates on the important information that can be obtained by

examining the stomach content every ten to fifteen minutes after a

test-meal, leaving the stomach-tube in place for several hours. A very

fine tube is used for the purpose and it is not introduced until after

the meal, so it does not in itself stimulate the stomach to extra secretion

or peristalsis. Comparative tests with other technics confirmed the

indifi'erence of the stomach to this method, and demonstrated its

reliability. Fifteen charts are given to show the curves representing

gastric functioning in persons with normal stomachs or with various

afi'ections involving the stomach more or less directly. The findings

are obviously far more instructive than when the stomach content

is examined only once after an arbitrary interval. In chlorosis he

detected, by the technic, tardy hyperacidity which would have escaped

ordinary methods of examination. He never left the tube in place

for more than two hours at a time.

Acidity of Undiluted Gastric Juice. Menten- made studies

of the acidity, using Michaelis's method of estimating the hydrogen-ion

content. Of great interest to clinicians and to those who depend upon
titration for the determination of acidity is the statement of ^Nlenten

to the efl'ect that the results obtained were in very good agreement

with those obtained by Carlson (q. v.) in the same specimens by titration,

^Mechanism of Neutralizing the Acidity in Stomach and
Intestine. Zaitzeff^ studied the mechanism of neutralizing the

> Abstract Journal of American Medical Association, 1915, Ixv, 208.

2 Journal Biol. Chem., 1915, xxii, 341.

' Abstract Journal of American Medical Association, 1915, Ixv, 149G.
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gastric and intestinal contents on five dogs with gastric, duodenal or

intestinal fistulas. Although 28 experiments were made, of which 4

were done on a dog with a pyloric fistula, he found that the neutraliza-

tion of the acidity in the stomach is done by the pancreatic juice, which

is also responsible for the neutralization of the acidity in the upper

portion of the small intestine, and does not reach the end of the latter.

The som-ce of chlorine in the stomach is the pancreatic juice, as the pro-

portion of chlorine increases when acids not containing chlorine, such as

acetic, sulphuric, and lactic acids, are introduced into the stomach.

The less concentrated the acid introduced into the stomach, the lower

becomes its acidity. In the pyloric portion of the stomach, the acidity

is lower than in the fundus, because of the presence of the pyloric

alkaline juice. After introduction into the stomach of acid fluids, the

stomach content acquires the properties of trypsin digestion, that is,

proteins are digested in an alkaline medium. This also shows that

pancreatic juice gets into the stomach under such circumstances.

Effect of Bile on Gastric Acidity. Grey^ diverted the bile from

the duodenum into the stomach, and followed the course of secretion

of the gastric juice and the acidity of the gastric contents. These

studies indicate that bile, when present in the stomach throughout

the course of digestion, has no appreciable eft'ect on the acidity of the

gastric contents.

Shall Gastric Acidity be Estimated in Filtered or in Unfiltered

Gastric Contents? The reason why the filtrate has been selected

for this purpose, according to Seidl,^ is because, when gastric chemistry

began to be studied, it was considered essential to carry out all tests

as rigorously as one should if he were dealing with a purely chemical

problem. The question whether the hydrochloric acid was equally

distributed in the liquid and in the solid portions of the extractions was

scarcely considered. Later, it was found that there was an appreciable

difference in the two, usually a higher figure being obtained when un-

filtered portions were used. Martius and Liittke claimed that the

difterence in acidity was marked, and said it was not inconsequential

whether filtered or unfiltered contents were employed. Whether

digestion was in an advanced or in an early stage, depended the

unequal or equal distribution of acid in solid or in liquid portions

of the gastric contents. This all proved, according to Martius and

Liittke, that the determination of acidity in the filtrate led to false

conclusions, and nothing but the contents as removed from the stomach

should be examined.

Later authors have approved of this dictum, but more recently the

question has been raised as to whether an exact chemical titration can

1 Jour. Exper. Med., 1916, xxiii, 15.

- Arch. f. Verdauungskr., 1910, xxi, 19i»
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be carried out in such a conglomerate mass as the ordinary gastric con-

tents? Christiansen, after studying the ion concentration of the gastric

juice, stated that it made very Httle material (Hfference whether filtrate

or pure contents were used, Seidl has again opened the question;

100 cases were studied and these were divided into two groups of 50

each. The first group of contents was thoroughly stirred, a portion

examined and the remainder filtered. The second group was examined,

filtered and unfiltered, without any previous stirring. Almost without

exception the acidity was higher in the unfiltered contents, although

the diirerences were not very great, rarely more than 10.

The question arose as to wdiether the unfiltered contents did not

combine with the alkali on account of substances contained in the bread?

Seidl says this is not exactly true, but the fact that unfiltered contents

are more acid is due to the mechanical coml)ining of the acid in the

bread. As a result of his work, Seidl advocates that titration be carried

on in unfiltered contents, first thoroughly stirring the mixture, then

allowing the extractum to settle, and examining the precipitate after

pouring off the subnatant liquid. The only exception he makes is when
there is much mucus, in these cases filtrate must be used.

Weinberg,^ working in Martius's laboratory, rejects the technic

of Seidl, saying, if one desires to determine the acidity of the gastric

contents, he must not take that portion which contains the highest

acidity values (residue after standing) or the lowest (supernatant liquid)

but he must use the thoroughly mixed contents, not allowing it to

settle in a conical glass. Or, better still, he thinks acidity should be

determined in both the filtrate and in the contents as removed from the

stomach.

Test for Gastric Acidity without the Sto\l\ch-tube. Gal-

mozzi- uses a strip of gauze about 4 or 5 cm. long by 1 cm. wide dipped

in 0.5 per cent, solution of Congo red, and another similar strip in 0.5

per cent, solution of dimethylamidoazobenzol. A long thread is

fastened to the two strips and both of the strii)s are squeezed into a

capsule which the patient swallows after a test-meal. When the

capsule has dissolved, the strips of gauze are withdrawn and the tint

of tlie gauze strips indicates conditions as to the acid in the stomach

content. These stomach tubeless methods emerge from the literature

like a moth from its cocoon, flit into obscurity and perish. Their value

is slight. Galmozzi says, "when the capsule has dissolved." What
means has he for determining this? Must the string be withdrawn and
the capsule insjiected? The stomach-tube properly inserted is of such

little discomfort that substitutes, such as have been suggested, seem

' Arch. f. Verdauungskr., 1916, xxi, p. 315.

2 Abstract Journal of American Medical Association, 1915, Ixv, ISGO.
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scarcely as valuable as is the paper which carries the message of its

discovery.

Paper Test for Free Hydrochloric Acid. My predecessor in

this department of Progressive Medicine, in 1911, described the

paper test or capillary analysis of gastric acidity as follows: The test

is based upon the fact that when a watery solution of hydrochloric

acid is placed upon filter paper, the water spreads out over a larger

area than does the hydrocliloric acid. Holmgren, who described the

test, had prepared appropriate filter paper soaked in Congo solution.

By this means the radius of the circles made by the water and the

hydrochloric acid when a drop is placed on the paper may be read. By
using a formula, the percentage of free hydrochloric acid may be

estimated. Holmgren found this method gives higher values for hydro-

chloric acid than does titration using dimethylamidoazobenzol as an

indicator, but that there is no definite relationship between the results

obtained by the two methods. Lavenson adds that if Holmgren's test

gives higher values than does titration with dimethylamidoazobenzol,

it is probably of little value since the study of gastric acidity by the

0-ion concentration showed that dimethylamidoazobenzol and Congo

paper gave values that were much too high.

OrelP has been giving Holmgren's test a thorough trial, comparing

it with other tests. He found that there was quite a difference between

the results he obtained, and those recorded by Holmgren, and finally

traces this error to the drying out of the blotting paper that had been

used. It was so old that it had lost much of its absorbing properties,

and the figures obtained were too high. The findings after five minutes

were taken as the standard. When ten minutes had elapsed, the

probability of error is enhanced.

Gastric Residuum in Normal Individuals. Fowler, Rehfuss and

Hawk- have made a study of the residuum in normal persons (100),

examining for total and free acid, pepsin, trypsin, cryoscopic index

and specific gravity. The authors have found an appreciable residuum

always present in the stomach, averaging in all of the cases 52 to 14 c.c.

In 43 per cent, of the cases the residuum was colorless and 56 per cent,

yellow or green, the two forms occurring sometimes in the same in-

dividual. In some instances a negative bile reaction was obtained

despite the yellow or green coloration, due probably to the spheroidal

yeast cells, Cryptococcus Salmoneus (Sartory). Many of the residua

give a positive bile reaction, and this reaction was more constant in

acidities above 30 and still more so in those above 50. It is interesting

to note that in the normal fasting stomach, this highly acid residuum

is found and that normally there takes place this regurgitation of duo-

1 Abstract Journal of American Medical Association, 1916, Ixvi, 39.

- Journal of American Medical Association, 1915, Ixv, 1021.
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denal juice for the purpose of neutralization. Tiie orij^in of the residuum

can be explained only on the basis of a constant secretory activity of

the gastric glands, and the authors have found in all of their observations

a definite secretion in the stomacli at all times.

Free acid is rarely met with until the total acidity is aboNc 10. In

cases of over V.M^, there were no cases in which free acid was not present.

In only one instance was the total acidity over 70, a fact to be remem-
bered when increased quantities of residuum are obtainerl jjossessing

high acidity.

Pepsin was constantly found, and there seemed to be a definite

relationship between the quantity of pepsin and the total acidity,

when the acid values were low. When the values become higher, no
proportion is apparent.

Trypsin was constantly found, another evidence of regurgitation of the

duodenal contents. The ratio between tryjwln and total acidity is not

constant, but the ratio between free acidity and trypsin is an inverse

one. The authors says, "This we can explain by the supposition that

high acidities encourage closure of the pylorus, and lower acidities are

accompanied, as stated above, by a certain degree of relaxation and
regurgitation of pancreatic juice." This statement seems hardly con-

sistent with the authors' remarks concerning the presence of bile,

where it was assumed that the function of the duodenal contents was
to neutralize the high acidities. It is difficult to see how this is possible

if the pylorus is encouraged to close by high acidities. Fowler, Kehfuss

and Hawk bring forward a second and more i)lausil)le supposition, to

my mind, namely, that "low trypsin in high acidities may be also

explained by the destruction of trypsin in high acidities. " It is claimed

by the writers that it is the free acidity of the gastric content which

regulates the closure of the pylorus rather than the total acidit>'.

Cryoscopic examination showed that the index was —0.470, which is

lower than that of the blood (— 0.560). The index is independent of the

total acidity.

The specific gravity is inversely proportional to the total acidity.

If the cryoscopic index remains the same, then in higher acidities the

lighter hydrochloric acid molecules must replace other and heavier

molecules. If the cryoscopic index is to remain the same, the total

number of dissolved particles (ions and molecules) must remain the

same. The gastric residuum is the lightest fluid of the body.

Pepsix and Trypsin. Dorner^ has made studies on the trypsin and
content of the fasting stomach. The stomach is mildly aspirated in the

morning, a light dinner having been partaken of the evening before, and

the pepsin estimated by the edestin method and the trj'psin by the casein

method. The author found it unnecessary to administer an oil meal in

1 Deutschcs Arch. f. klin. Med, 1915, cxvii, 540.



80 DISEASES OF THE DIGESTIVE TRACT AND ALLIED ORGANS

order to obtain pancreatic ferment, since with simple aspiration he has

obtained trypsin in a large percentage of his cases. The cases are divided

into three classes according to the acidity of the gastric contents.

In the first table he arranges his cases of large amounts of hydro-

chloric acid; of the 26 cases in this group only 4 had trypsin. This

comprises the general experience that trypsin is destroyed in an acid

medium, and it would seem, therefore, a loss of time to examine for this

ferment in highly acid gastric contents. Suggestions as to neutralization

of the contents in vivo or immediately in vitro are made, but they seem

to have been found of little value.

The second group of cases comprises those of deficient amounts

of hydrochloric acid. In this type of case trj^sin was found in 83.3

per cent, of 54 cases.

In the third group of neutral or alkaline juice (30 cases) trypsin was

found in 80 per cent, and pepsin in but 53 per cent.

Dorner makes the surmise that the pancreas has a continuous secre-

tion exactly like the bile and salivary glands, and also the stomach,

although the latter is not mentioned by Dorner. If, by his method of

aspiration, pancreatic secretion cannot be found, then the duodenal

pump or bucket must be used, but he found his technic just as efficient

as the oil or cream test-meals.

Nature of Pepsin. In examining commercial pepsins of varying

proteolytic activity, Aldrich^ has found a gradual decrease in the

percentage of alpha amino-nitrogen in the samples in the order of their

strength. He believes that in the purification of the pepsins the simple

amino-nitrogen compounds are eliminated, and there is consequently

an accumulation of more complex bodies in the stronger pepsins. As-

suming that with the still higher pepsin, the alpha amino-nitrogen

content w^ill be still further decreased, one would finally, by sufficient

purification, obtain a pepsin having very little amino-nitrogen or an

amount approximating that in the native pepsin, from which Aldrich

infers that the pepsins are of a more complex structure than the simpler

amino-nitrogen compounds; in other words, they approach the native

proteins in complexity. Aldrich, from his analyses, compares the

higher pepsins with deutero-albumose. The pepsins may therefore

have been either mixtures of native proteins and their hydrochloric

products, or may have consisted entirely of such products of partial

hydrolysis as the lower albumoses. The total nitrogen in the samples

showed very little variation.

Gastrin. In 190G it was shown by Edkins and by Gross that a

0.4 per cent, hydrochloric acid extract of the cardiac or pyloric mucous
membrane from a hog's stomach causes a secretion of gastric juice when
injected intravenously, but that similar extracts from the fundus

' Journal Biol. Chem., 1915, xxiii, 339.
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portion are inert. It was suggested that a gastric liorinone may be
involved in gastric secretion.

Keeton and Koch' iia\(' undertaken similar studies which prove that

there is certainly a definite specific substance known as gastrin. Well-

washed fresh material was hashed and mixed with five times its weight

of 0.4 per cent, hydrochloric acid, then heated to 90° C. on the steam
bath, set aside at room tcmix-rature, the next day heated to 90° C, and,

after cooling and standing for twenty-four hours, filtered. Tiie noted

volume of filtrate was then concentrated under diminished pressure to

one-eighth or one-tenth its original volume. Six volumes redistilled

95 per cent, alcohol were added, allowed to stand for from one to three

days, filtered, and the filtrate evaporated to dryness under diminished

pressure. After dehydrating the residue by evaporating three times with

25 to 75 c.c. portions of absolute alcohol, the material was extracted

three or four times with boiling absolute alcohol. The residue, insoluble

in absolute alcohol, was dissolved in water, and again evaporated to

dryness under i)ressure. This was repeated two or three times to

remo^'e the alcohol. Finally, the residue was dissolved in water, filtered,

and diluted, so that 1 c.c. represented approximately 4 or 5 grams of

fresh tissue. This solution was then sterilized three or four times in

sealed tubes on successive days. Hog tissues were used throughout.

Details of method of injection and analytical methods are given.

After injection of gastrin there is a latent period of ten to fifteen

minutes; the maximum amount is secreted in the second fifteen-minute

period, and the greatest acidity is found in the third quarter. Acidity

and quantity go hand in hand. Pepsin is variable in amount, but seems

to be increased always by an injection of gastrin. Two means of obtain-

ing gastric juice were employed : by a fistula and by the Pawlow stomach,

but, inasmuch as in the latter method no contamination by saliva,

bile and intestinal contents takes place, the authors adopted this technic

as the standard.

Studies were made in the distribution of gastrin in the tissues, and the

following tissues were used : ^Mucosa from the pyloric fundus and cardiac

regions, the duodenal and esophageal mucosa, pancreas, submaxillary

gland, striated and smooth nuiscle, and brain tissue. Only the mucosa
from the stomach and the duodenum gave positive gastrin reaction, the

other tissues apparently containing no appreciable amount of gastrin.

AYhen gastrin is injected, there is a lowering of blood-pressure, giving

rise to the contention of Popielski that all of the eft'ects of similar

injections were due to vasodilatation. Attempts to remove "vaso-

dilatins" by extraction with hot absolute alcohol were unsuccessful,

but that vasodilatation is not the cause of the secretion is shown by
lowering of blood-pressure for only four or five minutes, while maximum
secretion is attained thirty minutes after injection. Keeton and Koch

' American Journal of Physiology, 1915, xxxvii, 480.
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believe that gastrin is a specific substance of a different chemical nature

from pancreatic secretion, and that it causes a secretion of gastric juice

which is a true secretion rather than a simple vasodilator response.

Position of the Normal Stomach. " In males, when standing, the

average portion of the lower border of the stomach was found to be one

inch below the umbilicus, the extremes being from one inch above to

three inches below this plane. In females, w^hen standing, the lower

border of the stomach was found to be three inches below the umbilical

plane, the extreme being one and three-eighths to four and a half inches

below. When standing, the stomach is either U- or cow-horn shaped.

The pyloric valve points upward, backward and to the right. When

lying down the pyloric valve is one-third of an inch below the trans-

pyloric plane, and in 12.5 per cent, of cases it points upward, backward,

and to the left; the descending portion of the duodenum then lies

posterior to the pyloric portion of the stomach.

"The cardiac stomach is not a storehouse for food, as commonly

stated, but, when standing, a gas pocket. The stomach fills from above

downward, the upper border of its contents remaining, during filling,

at the level of the esophageal opening.

"The stomach is always as big as its contents. Its shape depends

upon the quantity of its contents, the position of the body, the dis-

tention of the adjacent viscera, peristalsis and respiration. In certain

cases even the beat of the heart gives a blow to the stomach wall which

causes a wave to run across the surface of its contents.

"The stomach is normally in a state of tonic contraction so that

when one lies down, the portion of the stomach over the vertebral

column tends to empty and contract wdiile the fundic portion accomo-

dates an increased portion of the stomach contents.

' "In the erect position the fundic portion of the stomach looks

upward, not backward, as stated by His and Cunningham. The sur-

faces are not up and down, but anterior, posterior, or anterosuperior

and postero-inferior as we stand or lie down. The greater curvature is

not higher, but lower, than the lesser. The lesser curvature does not

become convex w^hen the stomach is filled, filling being accommodated

by distention of the greater curvature. The position of the incisura

angular is, with reference to the pyloric valve, varies with the high or

low position of the pyloric valve.

"The normal position of the diaphragm is higher when one is in the

horizontal than when in the erect position. Not infrequently con-

traction of the abdominal wall is accompanied by descent of the dia-

phragm. Though some females employ costal respiration almost

entirely, as do some men, others show as great a swing of the diaphragm

in normal respiration and as great extremes of movement of diaphragm

in forced inspiration and expiration as is found in men."^

1 Myers, Journal Indiana State Medical Association, 1915, viii, 460.
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ABDOMINAL DISEASE.

Arteriosclerosis of the Abdominal Vessels. Ihullund' comiiu'iits on
the rarity of arteriosclerosis aH'cctini;: tlie abdominal vessels. When it

occurs, it is liable to induce symptoms suggesting angina pectoris,

gastric trouble or attacks of meteorism. In a case he describes in

detail, the syndrome induced was that of fatal ileus. The patient was a
working-man of sixty-one years, who, for two years, had complained
of stomach trouble. Then came two attacks of severe colic within five

days, followed in two days by the ileus. At operation, the next day,
over four feet of the ileus was resected. The man did not rally, and
necropsy revealed advanced arteriosclerosis almost exclusively affecting

the walls of the lower part of the large intestine. There was calcification

at some points. Some vessels were entirely obliterated, but no
mechanical obstruction of the bowel was found at any point. Differ-

entiation is difficult, the symptoms may be dependent on spasmodic
contraction of the arteries affected, or of the part of the bowel wall

involved, or they may be arteriosclerotic neuralgia. Treatment can be
only symptomatic.

Abdominal Fremitus as a Sign of Chronic Peritonitis. Schchetkin-

found abdominal fremitus in the right iliac region in patients suffering

with chronic appendicitis, peritonitis with adhesions. This may be
diagnosed clinically from the presence of this fremitus. The patient

is asked to answer some questions, and while he is talking, the examiner's
hand applied to the right iliac region experiences a nianifest thrill or

fremitus. He did not find this fremitus in acute peritonitis or in any
other abdominal affection, such as dropsy, but only in chronic peritonitis

accompanied by solid connective-tissue adhesions, which transmit
the fremitus of the diaphragm to the right iliac region.

Chylous Ascites. A case of chjdous ascites due to gastric carcinoma
is reported by Outland and Clendening^ and one due to lymphosarcoma
in which chytothorax was also present is published by Tuley and
Graves.*

DISEASES OF THE INTESTINE.

Duodenal Ulcer. Boas' insists that the outcome of gastro-enterostomy
for duodenal ulcer is not always the success generally credited to it.

Reexamination months later will often reveal the presence of occult

blood. This is an objective sign that normal conditions have not been
restored. Only when the gastro-enterostomy banishes the occult

hemorrhages so that tests for it, months and years later, are persistently

1 Journal of American Mediral Association, 1915, Ixv, 290. abstract.
- Ibid., p. 1316. 3 i|,i(|^ 191(5 ixvi, ]S33.
* Ibid., p. 1844 6 Ibid., p. S45.
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negative, can we speak of an actual permanent cure. It would strengthen

the stand-point of those surgeons who regard gastro-enterostomy as a

sure cure for duodenal ulcer if such testimony could be adduced, but

Boas's experience is against it. His view is, that gastro-enterostomy

merely provides conditions which facilitate the success of a course of

treatment for the ulcer. Operative treatment for recurring and

intractable duodenal ulcer may be necessary, but to advocate it for

every case is going too far, he thinks, unless we can present evidence

that occult hemorrhage is permanently arrested by it.

New Symptom of Duodenal Ulcer. Stern^ describes a posture which

patients voluntarily or involuntarily assume in order to obtain relief.

The patient often prefers standing to sitting, but, when sitting, he

chooses a slanting position, so that chest, abdomen and legs form a per-

fect incline. If in bed, the patient assumes left-sided decubitus, but

never lies on the right side. Stern continues by saying, " It seems almost

as if the patient with duodenal ulcer occupied by preference the posture

which is the reverse of that by which he has acquired the lesion. With

very few exceptions, the body of an individual during the process of

development of a duodenal ulcer, especially when at work, is bent over,

the curve being in the pyloro-epigastric region. Very often this region

infringes upon a hard object, as a working table, for instance. This is

especially the case in a right-handed person. (I have never seen a

case of duodenal ulcer in a left-handed person)." Stern says the sign

is not present in gastric ulcer.

Differential Diagnosis of Duodenal Ulcer. Wulff^ compares

the clinical history with the operative findings in 18 cases of pyloric

ulcer, 39 of duodenal and 61 of gastric ulcer. A pyloric ulcer, or one near

the pylorus or above it, was found in many cases to present the typical

Bucquoy-]\Ioynihan set of symptoms. Neither is the Hartman-Soup-

pault pyloric syndrome restricted to cases with the ulcer at the pylorus;

it may be lower down or higher up.

Van Amstel, writing with Wulff, discusses recent literature on

duodenal ulcer, and describes a case of gall-stones, with no tendency

to gastro-intestinal ulceration, in which the man suffered from dis-

tressing hunger-pains at night, relieved at once by eating zwieback.

When symptoms attract attention to the ulcer, it is then usually in

a comparatively advanced stage. The s3^nptoms ascribed to a duo-

denal ulcer may be those merely of acid dyspepsia. He cites various

data which emphasize that the anamnesis is rarely sufficient basis for

positive diagnosis of duodenal ulcer, and normal Rontgen findings do

not exclude the possibility. The ulcer is more liable to be in the duo-

denum than in the stomach with negative Rontgen findings. He agrees

1 Archives of Diagnosis, 1915, viii, 360.

2 Abstract Journal of American Medical Association, 1916, Ixvi, 847.
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with Rovslnfij that the diagnosis lias been made orroncously in many
cases, and <?astro-entcrostoniy performed on a mere {;ucss. Van Amstel

lauds the method of introducing an electric light directly into the

stomach through a miiuite incision when the alKlomen has been opened.

By this means the stomach can be inspected throughout and also the

duodenum.

In conclusion, Van Amstel cites a number of cases of duodenal ulcer

in young children. In a boy and girl aged fifteen and fourteen years,

the operation was performed twenty-six and seventeen hours after

perforation of the ulcer; recovery followed. It is possible that in some
cases in which stenosis of the pylorus was assumed, the trouble may
really have been duodenal ulcer. In Collin's compilation of 270 cases of

duodenal ulcer, 42 were in children under ten years. Gastric ulcer is

rare in children. One infant a month old succumbed to hemorrhage

from a duodenal ulcer, but syphillis was incriminated in this case.

Perforation of Gastric and Duodenal Ulcers. Of 40 cases

operated upon by Warren,^ 29 were men, 11 women, with a mortality

of 35 per cent. The mortality of gastric ulcer was 54 per cent., while

that of duodenal ulcer was about 25 per cent. The age of these patients

is shown in the following table:

Gastric ulcer.
Age in decades. Lived. Died.

15 to 25 3 1

25 to 35 1 2

35 to 45 1 2

45 to 55 1 2

55 to 65

The onset of symptoms following perforation is sudden; vomiting is

not a striking feature, although it occurs in most cases at some period of

the attack, usually the commencement. When severe and continuous,

it is a sign of grave omen. Rigidity is the cardinal sign.

The prognosis can be based on the pulse rate for one thing; when over

120 it is a serious portent.

Pulse rate. Number of p.aticnts who lived. Died.

70 to 90 9 4
90 to 120 10 3
120 to 150 2 6

The mortality bears a pretty definite relation to the time that elapses

between perforation and operation. After twelve hours the prognosis is

grave. I miss, in the author's paper, mention of the previous medical

history of these patients. Some of the cases of duodenal ulcer, despite

rigid cross-examination, persist in stating that previous to this sudden

1 Lancet, 1915, ii, 1239.

Duodenal ulcer.

,ived. Died.



8G DISEASES OF THE DIGESTIVE TRACT AND ALLIED ORGANS

attack of pain they have never had any symptoms of indigestion and

have never had any abdominal distress. Gastric ulcer cases, generally,

give histories pointing to the possibility of ulcer recently or some time

previous to the perforation. This inability to obtain a history of in-

digestion in the duodenal cases has been of great disadvantage in diag-

nosing the case correctly, and I have been chagrined, when the diagnosis

of acute appendicitis, made with some assurance, was later discredited

by the finding of a perforated duodenal ulcer. Vomiting has occurred

earlier in perforated gastric ulcer than in perforated duodenal ulcer in the

cases I have seen, and the patient is more shocked in the former than in

the latter instance.

Studies on Hyperacidity and their Bearing on Diagnosis of

Duodenal Ulcer. In Progressive Medicine, 1912, page 29, I de-

voted considerable space to the discussion of a new test-meal devised by

Mintz, which had for its main object the stimulation of the appetite and

the " appetitsaft." INIintz, it will be recalled, selected Liebig's beef

extract for his test-meal which has a uniform composition, is homo-

geneous, contains little albumin and stimulates ad maximmii the glan-

dular activit}'' of the stomach. From analysis the meat extract consists of

Water 17.70 per cent.

Organic substances 61 . 04 "

Total nitrogen 9.17 "

Insoluble and coagulable nitrogen . 36 "

Albumose 0.01 "

Ammonia 0.59 "

Other nitrogen compounds 54 . 68
"

He makes a stock solution by mixing 100 grams of the beef extract

with 500 c.c. of boiling water. This is filtered and sterilized. The con-

centration of the bouillon is measured according to the degree of acidity,

5 c.c. mixed with 100 c.c. of water has an acidity of 16 to 18. Before

using it, it is mixed with 475 c.c. of warm water and 2 grams of sodium

chloride, of which amount the patient drinks, 450 c.c. leaving 25 c.c. as a

control.

With this meal jVIintz made the interesting discovery that the stomach

preserves automatically a certain acidity, and that when the acidity

begins to exceed a stated degree, means of controlling it are called into

play, notably the bile, whose function it is to neutralize the excessive

acidity. The presence of bile is not accidental, as it occurs only when the

acidity becomes excessive.

The following year, 1913, in Progressive Medicine, page 18, an

article by Hartiegan and Dori was abstracted. In this paper the authors

reported comparative studies with the Ewald and INIintz meals, con-

cluding that the data do not warrant one in abandoning the Ewald meal,

as, for all practical purposes, the results are the same. A table published

at this time shows this, and is reproduced here.



DISEASES OF THE ISTE^TINE 87



88 DISEASES OF THE DIGESTIVE TRACT AND ALLIED ORGANS

numerous chemical facts which contradict the prevailing theories as to

the hyperacidity of the gastric juice, and that its composition is un-

changeable. The leveling faculty of the stomach may thus explain the

comparatively low acidity of the pure stomach juice taken from patients

with constant hypersecretion.

The Chemism of the Stomach with Duodenal Ulcer. Mintz^

summarizes the conclusions from his chemical experiences and research

as follows: (1) Hyperacidity, namely, disturbance in the "leveling" prop-

erty of the stomach is a constant phenomenon in duodenal ulcer. By
"leveling" property he means the remarkable faculty possessed by the

normal stomach of keeping the absolute acidity at the same level. (2)

The tardy pain is explained by the facts that in beginning of digestion,

the gastric chemical function is normal. Several hours after the intake

of food, when the large portion of gastric content has left the stomach,

the leveling properties are disturbed, and gastric acidity begins to rise,

causing spasm of the pylorus and attacks of pain. (3) The pain-soothing

effects of food intake in duodenal ulcer can be explained by the lessened

acidity of the stomach, the hydrochloric acid being combined with the

food. (4) The pain-soothing action of alkalies is due to the neutraliza-

tion of the excess of hydrochloric acid. The similar action from hydro-

chloric acid depends on its stimulation of the leveling activity of the

stomach, that is, of the mechanism for self-regulation of acid secretion.

(5) The six-hour bismuth residue with duodenal ulcer is due to the reflex

pyloric spasm. (6) The excessive peristalsis of the stomach and its

increased motor activity can be explained by the fact that the duodenal

mucosa is flushed at the end of the gastric digestion by the over-acid

stomach content. With gastric ulcer normal or subnormal acidity of

the stomach content has been the rule in his experience. Hyper-

secretion was most pronounced with ulcer near the pylorus.

Duodenal Content. Lichtendorft'^ studied the duodenal juice by means

of Einhorn's duodenal tube and bucket. He used the tube dry on an

empty stomach. The color of the duodenal juice is light, sometimes

brownish, and transparent. If it is turbid, this is due to admixture of

acid gastric juice, or to admixture of white corpuscles. In icterus no

bile was found, but all three pancreatic ferments were present. Repeated

absence of bile testifies to complete obstruction of the common bile

duct. There is normally no mucus in the duodenal juice, which is alka-

line, sometimes neutral in reaction, or even acid from admixture of

gastric juice. Blood, when present, indicates ulcer. Microscopic exami-

nation shows the presence of pavement or cylindrical epithelium, neu-

trophiles, eosinophiles and some lymphocytes.

1 Abstract Journal of American Medical Association, 1916, Ixvi, 850.

2 Ibid., Ixv, 1226.
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Mechanism of liEouiKMTATiox of Dkodilval Contexts ivto

Stomach. Boldyrett", in 1<)()4, puhlislicd in Iliissiiiii, and in a later

artiflc (li)14) stated that wlieu oil and acid nvr introduced into the

stomach, duodenal re<i:urj;i(ation takes place hy a nicchanisiu of its own.

This was the first instance in which autiperistalsis had been reported as

a normal motor activity of any part of the gastro-intestinal tract, accord-

uv^ to Tlicks and Visher.^ These authors liave not been able to confirm

Holdyreir's statement, and they agree with Starling and with Cainion

that " an autiperistalsis is never observed in the small intestine.

Duodenal Feeding. In Jones'- article he states that in some of his cases,

from twcl\-c hours to seven days is required before the tube enters the

duodenum, but, surprising as this statement is, it is recalled that he is

speaking of cases of extreme ptosis and hypomotility. If it takes longer

than twelve hours for the tube to pass the pylorus, feeding is begun as

though the tube had not been introduced. In one case the ptosis was so

extreme that the tube failed to pass after more than two weeks. If the

patient has an unusually sensitive throat, Jones dissolves a quarter grain

cocaine hydrochloride in one dram of water, has the patient gargle with

it and then swallow the solution.

The feeding is begun first with 2 ounces of milk every two hours, the

rate of administration being from 60 to 120 drops per minute. On the

second day the milk is increased to 4 ounces and so on, increasing 2

ounces each day up to 12 ounces every two hours, from 8 a.m. to 8 p.m.

Then the white of an egg is put in every second feeding, next, the white

of an egg to every other feeding, then a whole egg to every feeding. If

there is no excessive putrefaction, evidenced by the feces or distention

by gas, the food is increased, giving first a milk of 6 per cent, butter-fat,

then increasing to 8 and 10 per cent., and finally increasing the eggs to

twelve or fourteen a day, and the 10 per cent, milk to 120 to 128 ounces

in twenty-four hours. In most instances the food in such quantities is

well borne, even in cases which do not increase in weight under the treat-

ment. The milk and eggs must be strained through three or four thick-

nesses of fine linen, so as to remove any clot of milk or eggs which might

obstruct the tube. When there is any discomfort from the milk, it may
be diluted with water and citrate of soda added, one grain to the ounce.

Gross and Held^ recommend the use of a larger tube than the Einhorn

tube, and also give the feedings somewhat differently from the method'

advocated by Jones. The first three days, 250 c.c. of milk, to which 15

grams of glucose are added, are given every two hours. This yields 1528

calories. On the fourth day, yolk of egg is added to the milk three times a

day, an additional 174 calories, bringing the total in twenty-four hours

to 1702 calories. If this is well tolerated, one can, on the fifth or sixth

' American Journal of Physiology, 1915, xxxix, 1.

^ Surgery, Gynecology and Obstetrics, 1916, p. 23G.

' Journal of American Medical Association, 1915, Ixv, 520.
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day, add a yolk of an egg to each feeding, supplying 232 additional

calories, or a total of 1934 calories. On the seventh day the entire egg

is added to three feedings, the other feedings remaining the same, total

calories being 1955. If this is well borne, an egg to each feeding is given

on the eighth day—a total of 2053 calories. On the ninth day one table-

spoonful of cream is added to each feeding, 2350 calories in twenty-four

hours, and this is continued until the duodenal alimentation is completed

or until the end of the fomteenth day.

The authors maintain that duodenal feeding has by no means replaced

the well-established methods of treatment of gastric and duodenal ulcer.

If, however, an ulcus treatment conscientiously carried out for one

week does not relieve the symptoms at all, duodenal feeding is insti-

tuted. After the tube is removed the patient must not be allowed

immediately a liberal diet, even though he has no symptoms. The first

two days after the tube is removed the patient receives milk with

sweet cream and six eggs daily. On the third day toast and butter and

fine cereals are added. On the sixth day the diet corresponding to the

third week of the von Leube treatment is begun, and continued with the

von Leube treatment until the end of the sixth week. Five days after

removal of the tube, the patient is allowed to resume business. Should

it happen that the sjoiiptoms recur when the patient takes a more liberal

diet, the fluid diet is resumed for a few days, and if this is ineffective,

another course of duodenal feeding may be tried for a week.

Primary Carcinoma of the Duodenum. Forgue and Chavin^ claim that

cancer of the duodenum may be divided clinically, symptomatologically,

and pathologically into three tA^^es, periampullary, supra-ampullary

and infra-ampuUary, depending on whether the tumor is situated at the

ampulla of Vater, or above or below the same. A complete historical

review is given of duodenal cancer, which was first described, in 1746, by

Hamberger. This part of the article under discussion, is of importance,

of course, but, for divers reasons, I shall leave it undiscussed.

I. Etiology, (a) Frequency. It is an undeniable fact that cancer

of the duodenum is rare, and just what proportion of intestinal cancers

occurs in the duodenum it is difficult to state, possibly due to the fact

that the diagnosis is not easily made. Earlier writers have asserted that

carcinoma in this locality is more freciuent than in any portion of the

intestinal tract, notably Neumann and Birsch-Hirschfeld, the last

named, however, in later years, revised this opinion. A summary of all

the statistics quoted by Forgue and Chavin shows the following inci-

dence; in 83,031 autopsies, cancer was found G847 times, and, of these,

642 were of the intestines, the large intestine being affected 603 times

(94 per cent.) and the small intestine 39 times (6 per cent.). Or, in other

words, cancer of the intestine was found in 0.7 per cent, of all cancers.

1 Kevue de C'hir., 1915, xliv, 470.
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Other statistics have been collected from LeblxTt, Fleur, Ilausmann,

Kohlcr, Ruep, Nothnagel, Miiller, Geiser and Menetrier, which j^ive 888

cancers of the intestine, divided as follows:

Larf^c intestine 79.S 90.1 per cent.

Sinfill intestine \)\ U.9

Duodenum 12 4.5 "

or about 0.34 per cent, of cancers in general occur in the duodenum.

Sarcoma seems to have a preference for the small intestine, while

carcinoma is more frequent in the large intestine.

(h) Predisposing Causes. The relation of sex to duodenal neoplasm

is a cause for some debate, but Forgue and Chavin from their own small

number of cases and from the writings of previous observers, merely

state that cancer of the duodenum is more frequent in men than in

woman.

As far as age is concerned, all writers are united in saying that the

affliction is one of adult life, even of old age, the mean age being fifty

years (Pick). Forgue and Chavin discriminate between sarcoma and

carcinoma, and although sarcoma is seen generally in early life, it would

be a mistake to conclude that it is a disease of the young. The following

table is of interest

:

Below 10 years 1 -i

From 11 to 20 2 i sarcoma

From 21 to 30 4 J

From 31 to 40 5
)

From 41 to 50 5 \
^ sarcomas

From 51 to 60 7 J
12 carcmomas

From 61 to 65 ^
\ 1 9 1

From 66 to 70 6/1
From 70 to 80 2

carcmoma

Above 80 2 J

Heredity plays no appreciable role, and Forgue and Chavin, in 45

observations, have found no cancerous history in antecedents of the

patients.

(c) Local Predisposing Causes are of two classes, the one anatomical,

and the other pathological. Among the first are placed the flexures, con-

strictions and dilatations normally seen in the duodenum, and among
the second are put mechanical, chemical or infectious lesions of the

intestines. We know that the localization of choice for intestinal neo-

plasms is at the place where there is constriction or normal angulation,

at which place there is certain to be more strain or wear and tear exerted.

Forgue and Chavin draw analogies between the structure of the duo-

denum and other portions of the intestine, and furthermore emphasize

the fact that the duodenum is the most firmly fixed part of the gut. The
first portion of the duodenum being endowed with greater mobility than
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the other part, it is here that most strain occurs. Apart from these struc-

tural moments or mechanical causes there are certain pathological

conditions which no doubt play a prominent role.

Biliary calculus must be incriminated in the production of cancer of

the ampulla of Vater. At this place calculi are shoved along through

the narrowest portion of the biliary passages, and a further obstruction

is afforded by the sphincter of Oddi which closes down on any obstacle.

These two factors tend to produce diverse epithelial lesions, and these

repeated irritations are no doubt concerned in the production of malig-

nant neoplasms. It would seem that once entering the relatively vast

canal of the intestine, further irritation would cease, but the authors

contend this is not entirely true, as there is bound to be more or less

irritation wherever the normal angulations are found, particularly at

the duodenojejunal angle.

Ulcer of the duodeniun is concerned particularly in the production of

supra-ampullary cancers. Henlin says: "No one has yet reported an

instance of duodenal cancer arising on the site of ulcer, but it is most

probable that it will be met with one day, analogous to the production

of gastric cancer on the basis of an ulcer." Since then Ewald described

such a case, and followed it, in 1896, with another. Schroter, in 1887,

Mackensie, in 1892, and Lebulle, in 1897, have all reported cases. The

best and the most complete anatomical description is that of Letulle;

although but few cases of cancer from such a cause have been published,

the possibility of this etiological factor can be denied, but Forgue and

Chavin warn against mistaking an accessory pancreas for duodenal

cancer. Indeed, in Schiller's case it is by no means proven that the

duodenal cancer did not arise from an accessory pancreas which was

coexistent with the cancer.

II. Pathological Anatomy. Under this heading the authors describe

in great detail tumors found in this region, cancerous tumors, their

study embracing their own observations and those of previous writers.

Forgue and Chavin draw nice distinctions as to what should be regarded

as the limits of the ampulla of Vater, limits not possible to recognize

anatomically. Since macroscopic and microscopic examination leave

one in the lurch, they make a distinction which they call "definition

mwtomo-clinique." Cancer of the ampulla has a precocious symptom-

atology, and is accompanied by serious disturbances incompatible with

long life. Thus, anatomically, it is a cancer of small volume, because at

operation or at autopsy it is seen in an early stage of development. It

rapidly causes obstruction of the biliary and pancreatic passages, ex-

pressed clinically by icterus and pancreatic insufficiency. Intestinal

symptoms are seen later. Forgue and Chavin, therefore, recognize as

purely ampullary those cancers whose symptomatology is entirely

hepatic or pancreatic. It is of slight importance if their point of origin

was periampullary. On the other hand, they regard as cancers of the
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duodenum all those extensive cancers even if they have invaded the

ampulla of \'ater. In order not to bandy words, the authors sugf^est

that cancers of the ampulla be called periampullary cancers.

Carcinoma of the duodenum may be classed in two groups, the first

comprising cases originating above the papilla, and giving rise to symp-
toms resembling pyloric stenosis. The stenosis is generally above the

bile passages, so for this reason absence of l)ile in the voinitus is an im-

portant sign. In the second group are placed cancers below the ampulla,

giving rise to sjTuptoms of pyloric stenosis associated with bilious

vomitus. These two groups of cases are designated as sui)r;i- and

infra-ampullary cancer.

The microscopic appearance of duodenal cancer varies under different

conditions, and the structural peculiarities are thoroughly described.

When progression of the growth occurs, the pancreas is the first structure

to be invaded, and, after this, the bile passages, particularly the common
duct and cystic duct. Metastases occur more frequently in cancer of

the duodenum than in cancer of the ampulla of N'ater, and apparently

even the smallest cancers are accompanied by widely distributed metas-

tastic growths. Invasion of the glands in the pancreaticoduodenal

angle is common, also the retroperitoneal glands, those along the aorta,

the mesenteric glands, the peritoneum itself.

III. Sympto.ms. The diversity of symptoms may be understood when
one recalls that in its development duodenal cancer may attack the di-

gestive tract, the biliary tract, or the pancreatic duct. According to

the case, there may be ulceration, more or less hemorrhage, or a stenosis

more or less complete and progressive. According to its anatomy, the

tumor may be readily palpable or may escape the most rigid examination.

According to its more or less serious metastatic activities, it may exhibit

a symptomatology defying all classification.

The onset is generally hailed by the exhibition of icterus, that is, when
the cancer is of the ampulla; in such cases the symptomatology is

essentially hepatic. In true duodenal cancers, symptoms are rather

gastro-intestinal in nature. Vague dyspeptic symptoms are described,

loss of appetite, or anorexia, indigestion, weight in the epigastric region

and malaise after eating. Vomiting may be early or may be delayed.

Diarrhea, or exquisite abdominal pain, resembling tabetic crises, are

commonly associated with the vomiting. In some instances, pain is the

primary and cardinal symptom. Intestinal obstruction may be wrongly

diagnosed in the presence of vomiting, pain and obstinate constipation.

The beginning of the trouble is thus seen to be variable, at times it is

slow and insidious, at other times it is brusque and acute; at times it

manifests itself by functional disturbances, or by physical signs, or by
general signs of ill health. The functional troubles most commonly seen

are those of the digestive tract, anorexia, nausea, vomiting, constipation,

diarrhea, and pain.
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Anorexia is seen early, and with this is seen gastritis hypochlorhydria.

Vomiting occurs frequently, and the amount vomited is generally large.

At first, vomiting takes place two or three hours after eating, and the

vomitus consists of the food which has been eaten, diluted with serous

liquid. There is generally no hydrochloric acid present. Later, gastric

dilatation appears, enormous amounts of material are vomited and the

picture becomes now that of pyloric stenosis. Rarely, blood is observed,

but when bile is present it is almost certainly a sure indication of

infra-ampullary cancer.

The pain, which occurs later, is variable in its manifestations. It is

variously described ranging from a sensation of mere oppression to pain

which is not unlike that encountered in tabes. Pain is a characteristic

symptom but is by no means constantly seen, as cases have been de-

scribed where there has been comparatively little discomfort. The

explanations for the pain are as varied as the pain itself. (1) due to

compression of the celiac plexus by the tumor itself; (2) due to disten-

tion of capsule of the liver by the biliary stasis; (3) due to adhesions;

(4) due to efforts of intestine to overcome the obstruction.

Intestinal troubles form an important part in the symptomatology,

although they occupy by no means as prominent a place as do the

digestive symptoms. Diarrhea is infrequent; normal stools have been

observed, but, as a rule, constipation is a feature. Sometimes the stools

are light in color, and sometimes they are richly stained with bile; when

there has been hemorrhage, the feces assume a color resembling coffee.

Owing to the repeated vomiting, thirst is a troublesome feature. The

urine soon becomes scanty, albuminous, and contains bile when icterus

is present. Attention has been drai^ai to the presence of indican, but

conclusions deduced from this wily chemical body should be arrived at

very cautiously. Hiccoughs are met with very frequently.

Physical Signs. The physical signs alone permit of the true diag-

nosis, and the most important are: (1) tumor; (2) gastric dilatation;

(3) condition of the abdomen; (4) condition of the gall-bladder, and the

presence of icterus; (5) adenopathy; (6) gastric chemistry; (7) x-ray.

1. Generally, the tiunor consists of merely a constriction about the

duodenum, and rarely gives rise to an appreciable tumor. However, the

secondary glandular enlargement may be so great that a mass may be

detected. The tumor mass is generally irregular in shape, it may be

nodulated, and hard in consistency. The location of the tumor varies,

although usually it is about the umbilicus in the epigastric region. It

may present itself below the umbilicus and invade the h^i^ochondrium,

and it may occupy the entire epigastrium, the right hypochondrium,

the right flank and even the hmibar region. It is rare to see a tumor of

small size situated at the right of the umbilicus. Few authors mention

the degree of movability, but those who do,*'describe it as possessing

respiratory movability and palpatomy movability as well. It is probably



DISEASES OF THE INTESTINE 95

true that at the onset the tumor is freely movable, hut that later it

becomes fixed to the adjacent organs.

2. The gastric dilatation is an important sign; it may be recognized

merely by inspection, percussion appreciates it, and upon shaking the

patient, a succussion splash is clearly heard. P^ven the duodenum
may suffer dilatation, and if the pylorus is relatively patulous, all the

signs will be found in the duodenal region. After careful lavage of the

stomach, one may find in a short time that organ filled with intestinal

contents and serous liquid, clinically expressed in profuse vomiting.

3. Abdominal Examination. This is important, as it reveals the

presence of nodules in the omentum, peritoneum or in the liver. Ascites

is frequently found and is detected by the usual physical signs. Usually

the abdomen is flattened and flaccid, serving to distinguish duodenal

cancer from low intestinal obstruction which usually gives rise to

abdominal distention.

4. ^igns of hiliary stenosis are rarer in cancer of the duodenum than

in ampullary carcinoma. Icterus is a frequent finding. Courvoisier's

law holds here, in a way, namely, when the gall-bladder is small it

speaks for gall-stones, when distended, for tumor.

5. Adenopathy is frequent, but since the retroperitoneal glands are

generally the ones to be involved, glandular enlargement may escape

detection.

G. (jiastric Chemistry. Examination of the gastric contents reveals

the presence of bile and pancreatic juice. The gastric acidity is very

variable, but has a tendency to be low.

7. The .r-ray is of vital importance, but Forgue and Chauvin find

no mention of it by other writers.

TV. Evolution. Complications. Prognosis. Duodenal cancer is

progressively fatal, but just how long the clinical course is, is diflRcult

to say, as in many instances the onset is insidious. The tumor may be

latent, until suddenly it erupts into activity, and the patient succumbs

in a short time. As a rule, the clinical course may be divided into two

periods: In the first, of relative latency, vague dyspeptic symptoms
are seen, such as have been described above. In the second period,

vomiting appears, the stomach is dilated, and one sees the picture of

pyloric or of intestinal stenosis. Bloody vomit or melena may appear,

the tumor becomes palpable, and the cachectic state becomes pro-

nounced. It is generally in the second period that the patient comes

under observation, and, later, edema appears, ascites and phleg-

masiac alba dolens. The dination of the trouble from the time of

onset is, on the average, from six to eight months (Pick), but our authors

state, from their personal observation, that there is no mean, but that

the disease may be from a few days to two years' dm-ation.

Complications are rare, excluding metastases. Peri-intestinal abscess

has been reported, adhesions and later fistulae are seen, hydronephrosis
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from compression of a ureter; phlebitis has been observed in the femoral,

hypogastric, iliac, and inferior vena cava. The tumor may invade

an artery and give rise to fatal hemorrhages. Necrosis of neighboring

organs has been described.

V. Clinical Forms, (a) Suina-amyidlary Cancer. In this the

onset is insidious, as is often the case with gastric cancer. Other signs

may be seen of pyloric obstruction from whatever cause, but an impor-

tant feature of the vomiting is the absence of bile, of pancreatic juice

and of blood. Theoretically, the tumor should be palpable, but prac-

tically this is not the case. In short, the symptoms of duodenal cancer

resemble very closely those of pyloric tumor.

{h) Infra-amimUary Cancer. Here the symptomatology is more

distinctive. The disease has a longer latent period, and reacts more

slowly on the digestive tract. When stenosis finally appears, symptoms

are more mild and the course is more slow. The most characteristic

symptom is vomiting, which is rarely so violent and is infrequently

so profuse as in the supra-ampullary cancer. Bile is present, and also

pancreatic secretion.

(c) Sarcoma of the Duodenum. Sarcoma is seen generally in young

individuals. The tumor grows to an enormous size, occupying the whole

abdominal cavity, and may be mistaken for an ovarian cyst.

I have found this article of Forgue and Chauvin most instructive,

and well worth the number of pages this abstract has occupied. It has

always been of much interest to know w4iy cancer of the duodenum,

on the basis of ulcer, is so rare, while cancer on the basis of gastric ulcer

is so frequent. The authors have stated that it does occur, but out of

all proportion to the number of cases of duodenal ulcer which have been

observed. Discussion of this point is not made by the authors, and one

would have wished for more enlightenment. Nevertheless, this article

is extremely important, and leaves but little to be desired on the subject

of duodenal cancer.

Movements of the Colon. Walsham and Overend' state: "In the

normal individual a shadow appears in the ileocolic region within four

hours after the administration of an opaque meal, and when an interval

of eight hours has elapsed, this opacity has left the ileum and is contained

altogether in the colon. Entering the latter intermittently, it drops into

the cecum, gradually filling it and the appendix. The ascending colon

becomes progressively distended and eventually a wave of peristalsis

arises which drives some of the chyme into the transverse colon. This

initiates waves of antiperistalsis which, starting in the proximal part

of the transversum, pass down the ascending colon, distending the cecum

and appendix, and inaugurating new waves of peristalsis. These

finally succeed in carrying the food into the distal transversum. The

1 Archives of Radiology and Electrotherapy, 1916, clxxxvi, 260.
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;i(l\'iiii(iii};' wjivo ivaclit's the latter in six hours, the sijleiiic flexure in

nine, and the ])rini of the pelvis or ileoi)el\ie junction in eleven hours.

Praetieally, the whole of the hisnnith may he eolleeted within the distal

part of the ])elvie colon and the sui)erior or i)cl\ic chainhcr of the

rectum after ei,ii;hteen hours. In this situation it forms a larj^e ovoid

mass, the pelvic residuum. The greatest length of the o])acity is reached

about the twelfth hour. It then appears continuous nearly as far as the

umbilicus; beyond this point it is discontinuous and forms short,

separate fragments. Retrograde movements are most common in the

ascendens but they have been observed near the termination of the

distal transversum, and at the commencement of the pelvic colon.

Although the major ])art of the bismuth after twenty-four hours has

accumulated within the rectopelvic junction, we may still find traces

within the eal-ascendens, the transversum and the descendens.

"On the screen, to the naked eye, a])art from the passive movements

due to respiration, the opaque colon is perfectly motionless. But, if

radiograms are taken at inter^•als of ten minutes, an incessant change

in the outline of the shadow may be ])erceived. This accounts for the

blurring of the shadow' often seen with exposure lasting more than a

few seconds. The excursions are minimal, are due to contractions of the

circular muscle, and serve for the kneading, mixing and churning of

the contents. In the lower mammals, these rhythmic contractions

occur at the rate of about twelve times per minute. They possess no

directive power, although they ma\' exhibit periodic augmentation.

Whether they are purely myogenic, or myoneurogenic in origin, in the

latter case dependent on the activity of the myenteric plexus, is still

suh jiidice. If they are to be ascribed to the latter, this plexus, as we

shall presently see, must be endowed with a double rhythm. They

have been named small, continuous, segmental movements.

"The anterograde movement of the chyme is due to a true peris-

talsis, that is, to a wave of contraction preceded in part by a wave of

dilatation. This has been termed diastalsis. The contractions occur

at the rate of one or two ])er minute, and are attributed to the nodal

tissues, since in the lower animals they are abolished by nicotine and

curare. They correspond, apparently, to what has been recently termed

isomorphous haustration. Although invisible to the naked eye, if the

patient be examined again at the interval of an hour, an advance of the

shadow may be detected, even if neither food nor drink has been taken

in the meantime. Seeing that they must be accompanied by a dilata-

tion in front, they may be termed microdiastaltic movements.

"In addition to the above, there is a third which is associated with

the transport of chyme over a considerable distance of the colon. These

have been designated movements en masse, or sporadic large move-

ments. They generally occur after the larger meals, and are obviously

closely connected with the inception of food and the evacuation of the

7
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bowel. As such they wiU take place at least three times a day, and they

appear to last only a few seconds on each occasion. On this account

they are rarely seen. Now the vagus, possibly the pelvic nerve also,

contain two sets of fibers, one inhibitory with a short latency of one

second, and a second, augmentory with a latent period above ten seconds.

The initial inhibiting eflfect is produced equally on both longitudinal

and circular muscular coats. The subsequent augmentation is confined

to the circular muscle alone. We can therefore understand the phe-

nomena presented by the movement en masse. First, one ovoid or

sausage-shaped figure appears, in which haustral segmentation vanishes,

this is obviously the result of the relaxation of longitudinal fibers. The

advancing margin is broad and tapers off gradually. Within it a ring

or annular constriction becomes visible, which pursues the dilatation

and drives the contents forward. Behind it a very thin line of bismuth

may be left, the expression of a small constricted lumen. This is

obviously produced by the contraction of the circular fibers. As the

wave ceases, the longitudinal fibers pass again into the usual tonic

condition and the haustra reappears. They may be termed megadias-

taltic movements. We may assume that the movement for the ascend-

ing colon and proximal transversum will start at the ileocolic node,

as the result of a gastrocolic or rectocolic from the sympathetic in

the vagopelvic nerve. With its retinacula or some residue of the

sphincteric tract of the lower mammalia, the valve will provide a

yoint crappuL If it is essential that the cecum should never be com-

pletely evacuated, the megadiastaltic activity should commence at

the level of the valve and leave the body and tip of the cecum free.

The wave would increase in amplitude and intensity as it approaches

the hepatic flexure just as gastric movements commencing beneath the

fornix or air reservoir become more obvious as they reach the pyloric

half of the stomach. Also, the megadiastaltic movement has been

seen to start near the end of the transverse colon and sweep the contents

round the splenic flexure, down to the descendo-iliac into the pelvic

colon. Possibly this is due to the reflex activity of the pelvic nerve.

For rapid transit there must be coordination between the vagus and

pelvic nerves. These nerves are connected with the proxunal and

distal rhythmical zones of the colon respectively. ]\Iovements of a

similar natiue may be readily observed by the injection of salt or soap

enemata containing barium.

"The occurrence of antiperistaltic movements in man as a

physiological actuality is still a matter of doubt. According to Case,

whose opportunities of observation have been unique, they appear to

start at the sphincter in the transversum already mentioned, and to

pass down the ascendens toward the cecum. Indirect evidence has

been adduced as to their existence in the distal colon. If the statement

of Case be verified, that they correspond in all directions to the
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movements en masHC, anastalsis in man must l)e a true reverse peris-

talsis, and must differ from the movement in tlie lower mammalin.
The frequency of anastalsis in the proximal colon nuist pnjniotc the

function of the latter as an organ of digestion and absorption. More-
over, just as there are meganastaltic movements, there may he micro-

anastaltic also. The formation of the movements will depend on the

presence of a higher potential within a distal nodal area. Anastalsis,

when exaggerated, is a sign of obstruction lower down, accom[)anied

by an increased excitability of myenteric tissue in the same locality,

and must therefore be expected to occur frequently in spastic constipa-

tion as in stenosis due to innocent or malignant gro^\i:hs.

"A fifth variety of movements of the colon is seen in the large pendular
or swinging movement. Occasionally radiograms are obtained, in

which, although the patient has been photographed under exactly the

same conditions as before, the situation of the transverse colon differs

considerably in the two.

"There may be a possible mechanical explanation of this alteration

of site; on the other hand, the deviation may be produced by spasm,
or relaxation of the band of unstriped muscle which run in the folds of

the mesocolon."

Motor Functions of the Intestines. Alvarez^ conceives the intestinal

tract as a tube with greater tone and rhythmicity at the oral end. It

is apparent that a rise of tone at the upper end would hurry the aboral

progress of food; while a similar rise at the lower end should slow the

current and even reverse it. A rise anywhere in the middle of the tube

should cause material to flow both ways from that point. Hence it is

that food goes down the tract more easily because it is put in at the

upper end (Alvarez is well aware of the Hibernian nature of this remark)

because the rise of tone then probably makes the gradient of forces

steeper dowai the intestine. Furthermore, the passage of food will be

accelerated through the bowel if followed by more food a few hours

later, probably because this second meal keeps the gradient steeper

than usual by maintaining the high level of the gastric tone.

Pleasurable psychic stimuli raise the tone, and meals leave the

stomach more quickly if more palatable. He calls attention to the

clinical observation that patients who have vomited while on a liquid

diet, may cease this when solid food is administered. (Alvarez suggests

that vomiting is often a manifestation of reversed currents, due to an
abnormally high tone in the jejunum.) Liquids (water) would not have
much effect on gastric tone as they pass rapidly into the intestine,

but solid food can restore the normal gradient and currents are sent

downward once more.

It would seem impossil)le to explain the peculiarities of gastric

' Journal of American Medical Association, 1915, Ixv, 388.



100 DISEASES OF THE DIGESTIVE TRACT AND ALLIED ORGANS

emptying with gastric or duodenal ulcer, on the basis of chemical reflex

alone, for it has been demonstrated how little connection there is between

the degrees of acidity and the rates of emptying in individual cases.

Gastric emptying may be delayed by means other than food, for the

emptying time of the stomach may be retarded for hours by mechanical

distention of the duodenum, by irritation of the bowel by strong saline

solutions. We can comprehend this phenomena if we think of the

intestinal tone as having been raised above that of the stomach. When

the tone falls as a result of bowel emptying, the stomach can again

empty itself.

The ill-effects, in some individuals, of eating between meals is due

to the slowing of gastric evacuation by the presence of the previous

meal in the small bowel, and it has been observed frequently that when

the tone of the intestine is high and that of the stomach is low, there is a

regurgitation of duodenal contents into the stomach. Fat causes this

regurgitation and has been utilized as a means of recovering intestinal

ferments. The explanation of this lies in the fact that, while the tone

and motility of the stomach are lowered, the intestine may be stimu-

lated by the presence of fatty acids. In duodenal ulcer, late emptying

of the stomach is characteristic, and Alvarez believes in these cases

the increased tone of the stomach overcomes the hypertonic duodenum

and brings about rapid emptying at the beginning, but after this a

small residue remains in the stomach for hours because the ulcer keeps

the duodenum from relaxing to its tone level, which is below that of

the stomach.

If this theory be correct, food introduced at the lower end of the

tract should delay or even reverse food coming from above. Clinicians

recognize this, for colic, nausea, and even vomiting frequently result

if an enema is given shortly after a meal. Alvarez quotes from his own

experience, and from that of others, to prove how frequently this may

result.

When food is put into the middle of the bowel it tends to move both

ways, although experience with jejunal feeding have not been entirely

satisfactory on account of the nausea and vomiting. Food introduced

through a jejunal fistula may be returned by mouth, but this may be

prevented by simultaneous mouth feedings, which presumably raised

the tone of the stomach above that of the jejunum. Attention is called

to the cessation of nausea, vomiting and pain incident to jejunal feeding,

following Murph>- drip of glucose and salt solution. Vomiting is often

associated with diarrhea, food passing both ways. Probably the tone

of the jejunum is raised above that of the stomach to prevent it from

emptying; finally, the tone becomes high enough in the upper bowel

so that it can clear itself both ways.

Irritant lesions of the tract afl:'ect its motility. In gastric ulcer,

the stomach is often quiet and atonic because the waves are blocked
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by the tonus ring caused by the lesion. Even actual reverse waves

are seen, particularly when the bismuth is taken when there are remains

of the previous meal in the intestine. Lesions in the Ixtwel itself irritate

the affected area to such an extent that the meal goes through very

quickly, and the region appears empty. Appendicitis disturbs digestion

by raising the tone of the terminal ileum, and its effects are removed

when the source of irritation is withdrawn. Gastric dilatation is an < arl.x'

sign of intestinal obstruction and is a case in point.

Constipation may cause vomiting, and these patients feel stuffed

even after a few mouthfuls. Alvarez likens the condition to baseball,

when the bases are full and the batter has made a hit, there is no use

of his running if the runner on third refuses to come "home." He
believes a large part of what is termed "biliousness" and "auto-intoxi-

cation" may be due to reverse peristalsis when the colon remains filled

and active, and much of the satisfaction derived from calomel in the

bilious may be due to the setting of a strong current down the tract

again. The auto-intoxicated individual feels relieved within a few

minutes after emptying the rectum—no toxin could be so rapidly

eliniinated. Normally, the tone of the rectum and sigmoid is higher

than that of the cecum and ascending colon, which operates to keep

feces out of the ampulla except when the pressure in the upper part

of the tract is very great. Constipation is probably an expression

of increase of this tone, making the gradient steeper up to the rectum.

Hemorrhoids and painful fissures may act in this way.

The reader is referred to the article by Keith on Intestinal Stasis,

where the theory of nodes is given exposition.

Intestinal Stasis. The article by Keith, ^ in which a new theory of

the causation of enterostasis is detailed, is attracting a great deal of

attention and provoking much discussion. In previous numbers of

Progressive Medicine we have given full consideration to entero-

stasis, for we agree with Keith, who says, that it is a condition which

causes nearly as much suffering as a great war, and each year the subject

has been followed step by step. This year the article of Keith illumi-

nates the field, and since it is the most brilliant eft'ort in this direction,

we propose to devote much space to its consideration.

There are certain points of the alimentary canal where food is nor-

mally delayed, at the junction of the esophagus with the stomach; at

the junction of stomach and duodenum, there is one which affects a

prolonged delay of the gastric contents; there is a regulating mechanism

near the duodenojejunal junction; there is one at the lower end of the

ileum. In the large intestine there are three points at which delay is

normal: (1) near the commencement of the transverse colon, leading

to the filling of the cecum and ascending colon; (2) at the rectocolic

1 Lancet, 191.5, ii, 371.
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junction, leading to accumulation in the pelvic colon; (3) above the

anal canal, leading to accumulation in the rectum. In different in-

dividuals the time of delay at these different points varies, but, apart

from these individual peculiarities, there are certain persons in whom
the delay must be regarded as pathological. If "ileal stasis," "duodenal

stasis," "gastric stasis," "proximal colonic stasis," "distal colonic

stasis" are terms, why not "esophageal stasis" and "rectal stasis?"

Keith's work on enterostasis had its commencement in a study of the

ileocecal region with the object of throwing more light on that system

of tissues in which the heart beat arises, but with no thought of entero-

stasis in mind. The ileocecal region was selected because lively and

complex movements had their origin there, and Keith inferred that if a

special tissue, representing the nodal tissue of the heart, were present

in the bow^l, it should be found in the ileocecal region. In the rat there

was found a collar of peculiar tissue, having two extensions passing

into the anterior and posterior walls of the cecum. In the collar were

nerve cells and nerve fibers, but there were, in addition, numerous

branching cells uniting with muscle cells and w4th ganglionic cells.

This arrangement represented then the nodal heart tissue, and the

ileocolic band, or collar, was but a local specialization of the myenteric

or Auerbach's plexus.

A study of the myenteric plexus in man and in the lower animals

convinced Keith that this plexus was not a simple collection of nerve

cells and nerve fibers, but was of a complex structure. There are

ganglion cells in the plexus, and there is a network of very fine fibers,

also a third element, branching intermediate cells, mentioned above.

In the plexus the muscle cell and the intermediate branched cell

resemble each other so closely that it is sometimes difficult to differ-

entiate them. This plexus represents a nodal as well as a conducting

system, and Keith believes the intermediate branched cell, which has

such a close resemblance to nerve and muscle elements, can assume the

function of either. If the hypothesis that the myenteric plexus represents

in the intestine a system corresponding to the nodal and conducting

system of the heart, then a similar manner of development should be

presupposed. It has been found that the myenteric plexus arises in a

manner corresponding to the bundle system of the heart, which arises

from the muscle-forming stratmn beneath the endocardium. Section

of the fetal intestine clearly shows the longitudinal and circular muscular

coats separated by an intermediate cell layer, which is definitely myo-
genic in nature, and it is from this that the myenteric plexus is developed.

Hence another link is welded in the chain of evidence that the heart

and intestines have corresponding functional structures, this link being

the proof that the manner of development of the nodal systems in both

structures is the same.

Other parts of the alimentary tract were examined. In the stomach
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it is held almost unanimously that the peristaltic waves which sweep

along the pyloric part of the stomach arise in the distal or lower part

of the stomach. The myenteric plexus was found to be well developed

in the pyloric division of the stomacJi and along the lesser curvature,

but along the greater part of the stomach and in the fundus the plexus

was less abundant. Examination failed to reveal any nodal system a

the point where gastric movements appear to take their origin. Since

the search in the stomach led to negative results, and since the ileocolic

collar mentioned above seems to be part of a sphincteric mechanism,

the various sphincteric regions of the alimentary tract were next

studied.

The cardia of the stomach showed a distinct modification of the

musculature and myenteric plexus just distal to the ring which marks
the cessation of the esophageal epithelium and the commencement of

the gastric lining. At this point there was a tissue which might well

serve as a nodal center for the stomach. Comparative anatomy con-

firmed this view. Stimulation of this nodal center provoked a definite

form of gastric movement. The movement commenced with a con-

traction of the musculature of the stomach adjacent to the cardia, and
spread along the lesser curvature to the hiatus angularis, where it

ceased. The fundus and the greater curvature were not involved. Each
cardiac movement was followed by a peristaltic movement along the

pyloric portion of the stomach, corresponding to the waves described

by rontgenologists. This seems proof incontrovertible that there is a
main nodal center at the gastro-esophageal junction, at which contrac-

tions of the stomach are normally inititated.

In the duodenum there is a rich development of the myenteric plexus

in the neighborhood of the ampulla of Vater. The nerve tissue from the

solar plexus formed union with it, and the ampullary sphincter was
supplied from this myenteric tissue. In the first or horizontal portion

of the duodenum the myenteric plexus is poorly developed, the strands

apparently being direct extensions from the sphincter region in the

stomach. In the second part of the duodenum, however, the plexus

is richly developed, especially in that region against which the head of

the pancreas lies. Keith refrains from asserting that a duodenal center

has been found, but suggests that if one be located it will be discovered

in the second portion of the duodenum proximal to the entrance of the

common bile duct.

In the colon the plexus was plentiful in the distal part of the trans-

verse colon and in the descending and ascending colons. It is well

developed in the rectum. Nowhere was there any special area for nodal

tissue, but everywhere there was an al)undance of intermediary cells.

Keith offers argument against the mechanical conception of entero-

stasis, calling to his aid the Rontgen rays, which fail to substantiate

the claims of the mechanists. Transferring from the heart to the
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alimentary tract the anatomical and physiological data relating to the

nodal and conducting system, as well as the knowledge of cardiac

pathology (heart-block, fibrillation, estrasystole, delayed conductivity),

he believes a rational explanation of the motor derangement of the

alimentary tract may be had. The intrinsic beat of bowel muscle has

been demonstrated, a double beat or rhythm has been shown, the

rapid beat producing ten to twenty contraction waves a minute, and a

slow one with waves occurring one or two a minute. The slow beats

gave rise to true peristaltic waves, the faster beats had to do with the

mixing of the intestinal contents.

The inherent power of rhythmical contraction decreases as we pass

along the duodenal loop; at the commencement of the jejunum there

is an enhanced power which decreases as one descends to the terminal

part of the ileum. There is a new zone at the ileocolic junction, and

the ileocolic collar probably represents the pace-maker of the proximal

colon. This zone extends, presumably, beyond the hepatic flexure

into the transverse colon. Concerning antiperistaltic waves, Keith

remarks that these are possible only when a distal center has gained an

ascendency in excitability over the proximal center. He believes there

are four rhythmical zones in the intestine—duodenal, jejuno-iliac,

proximal colic, and a distal colic—and probably two more, a gastric and

esophageal. He suggests that the cardiac nodal tissue is the pace-

maker of the stomach.

Why is it that gastric waves do not encroach upon the duodenum,

and dominate the duodenal rhythm? There is a direct bridge of mus-

culature and of myenteric plexus, yet gastric waves do not pass beyond

the pylorus, probably on account of the peculiar nature of sphincteric

muscle. Sphincters normally are in a state of contraction, and hence

must have an almost continuous refractory period, and hence sphincters

serve as a natural block for contraction waves. The Bayliss Starling

law is quoted to the effect that contraction of one segment of the

bowel causes inhibition of contraction in the segment just distal to it.

Keith's Theory of Intestinal Stasis. I have attempted to

review in a few pages this most admirable paper of Keith's, and hope

that Keith's fundamental work has been clearly enough detailed to

enable the reader to understand the author's conception of enterostasis.

Certainly Keith's original article is clear enough, and should this review

fail to satisfy the reader, he should go to the source for fuller infor-

mation.

Each zone of the intestinal tract has its own pace-maker and its own

rhythmicity. Such are found in the heart—an auricular and ventricular

with the sino-auricular node, the master pace-maker. Since there is such

a similarity between the nodal and conducting systems of the heart and

alimentary canal, certain irregularities may be expected in the latter

as well as in the former. Such irregularities or blocks shoukl be found
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at the points where one rhythmical zone i)asses into the sn( •(•(><( 11 n<i; zone,

and indeed, it is jnst at these i)laees that "hloeks" are fonnd, namely,

at the gastro-esopha^eal jnnetion; at the <fastn»dn(tdtii;d jiiiiclion;

at the dnoilenojejunal and at the ileoe(jlie junction.

To obtain an orderly propulsion of food, these various iliylhniical

zones must be closely coordinated in their activities, for it has been

shown that distiu'bance in one segment upsets the rhythm in all the

segments. One can understand, based on Keith's hypothesis, how

stasis in the large intestine may be followed by ileal stasis, duodenal or

gastric stasis, or liow a disturbance of conductivity or excitability of

any of the rhythmical zones may give rise to stasis in all.

Keith, m conclusion, writes, "My hypothesis, you will find, has a

certain advantage over his (Lane's). In the first place, I bring into the

foreground the musculature of the alimentary tract, which is recognized

by all as the sole propelling power in the intestinal wall. In his theory

a defect in the musculature of the bowel takes a very minor part in the

causation of stasis. Further, my theory is the more in harmony with

the appearances observed by clinicians and pathologists, and because

it rests on a better basis of anatomical and physiological fact, I l)elieve

it will ultimately win."

The nodal theory of enterostasis versus the mechanical theory in one

which promises to be a subject of much debate. That nodes exist has

been shown, that certain nodes have the function of pace-makers to

certain parts of the intestinal tract has been demonstrated, that inter-

ference with the co5rdinate activities of these individual nodes affects

the rhythmicity of the function of the entire alimentary tract is evident,

but is it equally clear just what force, or forces are at work to })ring about

these blocks or imperfections in conduction, which Keith belie^'es to be

accountable for enterostasis. What are the pathological conditions

which bring about block of the gastric intestinal tract? Are these

functional or organic in nature, or both?

Keith has examined the lesions to which the myenteric plexus is

subject in cases of colitis and intestinal stasis, and has noted fibrotic

changes in the muscular coat, as one sees in the myocardium of diseased

hearts a fibrosis in which meshes of the myenteric plexus are often

involved. Structural changes in the cellular elements of the plexus

w^ere present also. This means but little in Keith's theory, unless it

can be shown that disease of the myentric plexus caused the stasis in

colitis, or if the changes in the plexus were secondary to the colitis or

stasis. Nevertheless, we have to do with a theory far more ingenious,

and bewilderingly seductive in comparison, than the somewhat coarse

mechanical view of Lane, but whether Keith's hypothesis "ultimately

wins," as he believes it will, the future must decide.

Although a great deal is said about Lane's kinks, Jackson's mem-
brmies, the bands of Reid, and the necessity of surgical interference,
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Eggleston^ contends that in the beginning of these cases the trouble is

purely functional, and as a result of this functional stasis, a mild inflam-

matory condition is set up, expressed pathologically in adhesions of

greater or less severity. The condition then is not a congenital one,

and does not arise in infancy, but results from the habits of this present

generation. Lack of education in the selection of proper food, the high

tension under which we live, heedlessness in observing the calls of

nature, all these are contributing causes of intestinal stasis.

In the early history of these cases no marked discomfort is com-

plained of, apart from constipation. Sooner or later there comes a

time when the individual recognizes that he is not in good condition.

He suffers from headaches, his tongue becomes coated, his breath is

foul, he is depressed mentally, and he seeks relief from cathartics.

Satterlee,^ who writes on the same subject, quotes lines from Burton's

Anatomy of Melancholy, illustrating the mental s\inptoms of those

afflicted:

"All my joj's to this are folly

None so divine as Melancholy.

I'll change my state with any wretch,

Thou canst from gaol or dunghill fetch;

My pain, past cure, another Hell,

I may not in tliis torment dwell.

How, desperate, I hate this life;

Lend me a halter or a knife.

All my griefs to this are folly.

Naught so damned as Melancholy."

Since drugs used as cathartics are injurious to the intestinal mucous

membrane, there comes a time when these measures cease to be effi-

cacious, and the individual lapses into a state of chronic invalidism.

Normal function is now out of the question, for the colon has become

bound down by adhesions.

Proof of the injm-ioiisness of the absorption of toxins is offered by

therapy. A thorough purge is followed by immediate relief. Nature's

defense against these toxins are three, and it is because of the body's

ability to protect itself against invasion that restraint of bacterial

activity is effected. The first of this triple Ime of defense may be said

to be the intestinal mucosa, which protects by virtue of its secretions.

The second line of defense is the liver, which conjugates the indol,

skatol, and phenol with the sulphuric and glycuronic acids to form much
less toxic products. The thu-d line of defense is the glands of internal

secretion.

When these defenses are broken down, the symptoms are augmented,

there is loss of weight, chronic headache, disturbed appetite, furred

1 Medical Record, 191G, Ixxxix, 399.

2 New York INIedical Journal, 1915, ci, 1204.
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tongue, nielaiic'l'olia jiud various phobias. In many cases cutaneous

bronzing is exliibited. In some instances, tacliycanlia is seen and other

symptoms of hyperthyroidism.

In treating such a condition, the first indication seems to lie a diet

which will stimulate peristalsis, lessen putrefaction and afford suflicient

nutrition. Bulk is essential, but not when it is provided at the expense

of its nutritive value. In atonic conditions physical measures are

advantageous, massage, manual and mechanical movements and

exercise. The introduction into the intestinal canal of lactic-acid-

forming bacteria is beneficial in many instances. When there is colitis,

colonic irrigations of salt solution, alkaline solution and oil soothe the

inflamed mucous membrane and provide lubrication.

Surgical interference is rarely required except when there is definite

obstructive symptoms. Eggleston quotes Clark as sharing this view,

and Bainbridge as saying that not more than one out of ten or twenty

patients should be compelled to seek surgical relief.

Satterlee offers further suggestions as to therapy. He recommends

thorough purging with castor oil, and, following this, irrigations of

ox-gall, or hydrogen peroxide. Laxatives are forbidden, except dietetic

laxatives. Since atony of the colon is assumed in many cases, massage

(not the ordinary message) and vibration of the colon are useful. In

the spastic type, manipulation of the colon may be harmful. In these

cases belladonna and small doses of iodine may be given, together

with rest, and heat locally. Satterlee likes electricity and agar-agar

but is not particularly enthusiastic about liquid paraffin. He makes a

distinction between the foregoing cases and those in which ptosis is

coexistent, while Eggleston says it makes little practical difference

whether the intestines are in their normal position or not. He difi'ers

with Eggleston, too, in the question of surgery, for he believes there is

a nmnber of cases that will not end well w^ithout surgical intervention.

He seems to be a firm believer in colon vaccines.

Smithies,^ in the discussion of Ochsner's paper (wdiich, by the way, I

have left to be abstracted elsewhere in Progressive Medicine), believes

that, as far as intestinal stasis provides a distinct t}^e of individual is

concerned, this is out of the question. Smithies assails the toxemia

theory, stating that "although Lane and his co-workers have laid a

strong emphasis upon the unusual biochemical and bacteriological

findings in the gut of individuals coming to operation, these observers

have never produced by the administration of these 'poisons' in

experimental animals, or humans, the general or local anatomical defects,

which, diagnostically, they claim result from fecal stagnation and

retention." He calls attention to the protective mechanism of the gut,

and finds no evidence that in stasis the normal functions of the intestinal

' Surgery, Gynecology and Obstetrics, 191G, xxii, 57.
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wall are permanently altered, or that this alteration could be directly

ascribed to stasis.

As far as treatment is concerned, he inclines to surgery, only when

non-surgical care has been productive of no good results, after a reason-

able length of time.

Idiopathic Megacecum. Bassler^ has met with this anomaly only

three times in 1742 .v-ray examinations of the abdomen. It is impossible

to say whether true, idiopathic megacecum is congenital or acquired,

as his patients were all of middle age, but Bassler is inclined to believe

that it is an acquired condition, on the basis of an intestinal toxemia

from bacterial activities. The s^Tnptomatology may be obscure.

Fig. 25.—Mark on right side of patient. Note enlarged cecum involving about

one-third of transverse colon, confirmed at operation. No obstruction at distal point

of dilatation, but hypertrophied and thickened wall observed. (Bassler.)

Constipation is present, and there is a slight degree of fulness or disten-

tion of the right side of the abdomen, particularly noticeable when the

abdominal walls are thin and relaxed. On percussion, pronounced

tympany is encountered. Bassler claims that individuals with mega-

cecum present the clinical picture of intestinal toxemia and that the

laboratory examination of the stools and urine confirm this. I would

direct the reader's attention to the original article of Smithies (see

above), concerning the toxemia question. It is regrettable that Bassler

has not stated what laboratory findings are confirmatory of toxemia,

for I believe, personally, that the laboratory diagnosis of such a con-

' Journal of American Medical Association, 1915, Ixiv, 10G2.
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tlition is very difficult to make. Certainly iiidicaii, siilpliates, urobilin,

fatty acids and the phenol tests, as ordinarily applied, are of doubtful

assistance. Perhaps the work of Folin on the quantitative estimation

of phenol will prove to he of value.

Bassler gives cuts of the .c-ray photo<;Taphs which 1 reproduce here.

IMedical treatment was of great benefit, the patients becoming free of

symptoms on medical measures alone. Massage was prescribed, sleeping

with the foot of the bed elevated was ordered, a light fat and carbo-

hydrate diet was ordained, and an e\ening dose of petrolatmn, together

with general nerve tonics, brought about improvement.

Fig. 26.—Mark on right side of patient. Note enlarged cecum invf)lving about

one-eighth of transverse colon. Confirmed at operation. No obstruction at distal

point of dilatation, l)ut hypertrophicd and thickened wall observed. (Ba.ssler.)

Intestinal Obstruction. Non-coagulable Blood Nitrogex in

Intestinal Obstruction. The clinical observation of Tileston and

Comfort (1914) that in man, intestinal obstruction is associated with

very high non-coagulable nitrogen, has been confirmed by Cooke,

Uodenbaugh and Whipple^ in their experimental animals. With acute

obstruction the rise in non-coagulal)le nitrogen may be rapid and reach

as high as three, or even ten, times normal. ^Yith more chronic obstruc-

tion, there may be little or no rise. Clinically, this may have value,

for a high reading means a grave intoxication, but a low reading may
be observed in some fatal cases and gives no assurance that a fatal intoxi-

cation may not supervene.

1 Journal Expcr. Med., 1916, xxiii, 717.
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Proteose Intoxication in Intestinal Obstruction. "A definite intoxication

develops as a result of a closed intestinal loop and toxic material accumu-

lates in the closed loop. ]Much evidence has heen submitted to show

that this loop poison causes the intoxication observed after producing a

closed intestinal loop. Sufficient evidence has been presented to prove

that the essential poison is present in these closed intestinal loops, and

usually in concentrated form.

"Chemical study of the contents of closed intestinal loops shows that

a single substance or group of substances possesses toxic properties.

This resists autolysis and pancreatic and ereptic digestion. It is thro^\Ti

out of solution by five volumes of alcohol or by half-saturation with

ammonium sulphate. It is readily soluble in water and is not injured

by boiling. It is not removed by dialysis. The method of isolation

excludes practically all substances except primary proteoses. The

characteristic resistance to digestive enzymes suggests a hetero-

proteose.

" Proteose intoxication in dogs gives a picture identical with intestinal

loop fluid; early salivation and vomiting, followed by diarrhea and

prostration, fall in temperature and blood-pressure, and finally death in

collapse. Autopsy shows essentially a splanchnic paralysis and remark-

able engorgement of liver and spleen, but especially of the mucosa of the

duodenum and small intestine. The blood shows great concentration

due to loss of fluid and may remain incoagulable because of an excess

production of antithrombin.

"Proteoses escaping from the blood are excreted in the urine. This

toxic proteose concerned in intestinal obstruction has not yet been iso-

lated in the urine, but may be excreted by the kidneys. This probably

explains the clinical improvement and lessened intoxication noted after

transfusion.

"Experimental e\'idence points to a primary proteose as the essential

poison concerned in the intoxication of closed intestinal loops and

intestinal obstruction." (Whipple, Rodenbaugh and Kilgore, Journal

Experimental Medicine, 1910, xxiii, 123.)

Intestinal Digestion in Man after Excision of Large Portion of Lower

Small Intestine. Gurevich^ has been studying the extent of assimilation

of alimentary substances in a man who had had 159 cm. of ileum re-

moved. He found that only the carbohydrates are normally assimilated,

nitrogen and fats very poorly. Instead of the 12.1 per cent., which is

the normal rate for unassimilated nitrogen, there was 48.15 per cent.

The tests were carried out seven months after the operation, during

which time the carbohydrate metabolism had become normal, that of

albumin and of fats was still deficient, but the patient was gaining in

weight and was chcei-ful, though he still had persistent diarrhea.

1 Abstract, Journal of American Medical Association, 1015, Ixv, 2128.
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Appendicitis. New Sicx of Ai'I'knpicitis. liiitkevicli' says tl)ut

chronic iippciK Ileitis freqiioiitly occurs, runs its course inider the form of

various gastric and intestinal diseases, which are usually misinterpreted

as some functional ncr\'ous disorder, louring one year he encountered

76 cases of chronic api)endicitis, all in women. In (10, an operation was

done; 16 refused an operation. The disease usually occurred between

the ages of 16 and .*>;'), and in more than half of the cases it lasted two or

three years. In 40 cases there was no history of ])revious attacks, which,

however, might have been overlooked, if not very severe. Only 27

patients had a history of previous pain, usually in the right iliac region,

radiating to the thigh, lumbar region, liver, etc. The pain was also

located in some on the left side in the epigastric region, and in many
cases was independent of the time of eating. Constipation was present in

only 31 cases. jMcBnrney's point was tender in 21 of 50 operative cases,

and in 22 it was found painless. The temperature was found normal

in 28 of the 76 patients, and Rovsing's sign Avas negative in all. J>euko-

cytosis was found but once in 33 patients.

There are, therefore, no pathognomonic signs of chronic appendicitis.

Palpation is the only reliable method. The appendix could be felt in

68 per cent., and in 88 per cent, it proved to be painful, and simultaneous

pain was frequently noted at the points in the upper abdomen. I'nfortu-

nately, the appendix cannot always be palpated.

Rutkevich recommends a new method of exploration by adduction

of the cecum. The flexed fingers of the right hand are worked between

the external wall of the cecum and the abdominal wall, then, by extend-

ing the fingers, the examiner tries to push the cecum toward the median

line of the abdomen. In cases of chronic appendicitis, this will cause

pain. In all of the cases (76) this sign was positive, and was confirmed

by operation. The pain can be explained by adhesions or by appendicitis.

This sign in combination with palpation of the ileum (its sensitiveness or

absence of pain) helps to differentiate appendicitis from diseases of the

adnexa in the pelvis (salpingitis, oophoritis, etc.).

Blumberg's Sign. The so-called Blumberg's sign is pain in the region

of the appendix, following rapid removal of the hand after it has been

applied to the spot to induce pressure. Nikolaieft"^ denies that it is a

specific sign. He had been using this sign long before Bluraberg, and

found it not only in appendicitis but in every case of peritoneal irritation,

whatever its cause. Thus he found it in perforati\'e peritonitis, gastric

or duodenal ulcer, in cholecystitis, typhoidal ulcers, etc. He usually

examines each of the four quadrants of the abdomen. He gives the

history of 5 of 340 cases in which he studied this sign. It is especially

pronounced dm-ing the first 24 or 48 hours, being thus one of the earliest,

1 Abstract Journal of Ainerifan Medical Association. 101"), Ixv. 9S7.

2 Ibid., 1916, Ixvi, 4G4.
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and therefore one of the most valuable signs of acute involvement of the

peritoneum by any of the above-mentioned diseases. In chronic peri-

tonitis, for instance, tuberculous peritonitis, the sign is absent.

Occult Blood, Wolffs gives the detailed history of the study of occult

gastro-intestinal hemorrhage to date, and emphasizes the diagnostic

importance of positive findings, provided no meat had been eaten for the

few days preceding. He emphasizes, further, the marked tendency of

a solitary gastric ulcer to heal, which renders persistent occult hemor-

rhage so significant. He also comments on the necessity for strict regula-

tion of the diet after operation on the digestive tract. He regards testing

for occult blood as an indispensable routine procedure in all dubious

stomach cases. In his own practice recently the positive, and also the

negative, findings in a number of cases gave the clue to the real source

of the trouble, confirmed by the later course of the cases. The value of

the test was shown particularly in a case of severe anemia, with hemo-

globin below 50, but no symptoms on the part of the digestive tract

except occult bleeding. In another case there was intense cardialgia,

and gastric ulcer was assumed, but no benefit followed treatment on this

basis, and no occult hemorrhage could be detected. On this negative

finding, treatment for syphilis was instituted and prompt recovery fol-

lowed. In another case, anemia and nervous symptoms on the part of

the stomach were assumed at first to be a recurrence of a gastric ulcer

which had been successfully treated ten years before. The constantly

negative tests for occult hemorrhage apparently excluded gastro-intestinal

trouble, and under the general tonic measures health was soon regained.

In a case of chronic hyperacidity, with pains, vomiting, and emaciation,

the absence of occult bleeding excluded cancer, and no trace of malig-

nant disease was found at necropsy. In gastric ulcer cases, the improve-

ment under treatment could be followed in the subsidence of the occult

hemorrhages. Occult blood also revealed, in some cases, the presence of

malignant disease in the stomach before there was any tumor or debility,

and in many dubious cases turned the scale one way or the other, and

always reliably, according to Wolff's experience to date.

Occult Blood with Gastric Cancer. Emmert- found occult blood

in the stool or stomach content in all but 1 of 21 cases of what proved

to be gastric cancer. This symptom is not only exceptionally constant,

but is present when the patient first applies to the physician, as a rule.

In one of his cases there had been symptoms for only four weeks, and

operation showed the cancer merely as a thickened patch not as large as

a silver quarter. In one case of gall-stone trouble, the occult blood re-

vealed the presence of the concomitant gastric cancer. A negative

response to the guaiac test renders malignant disease in the stomach or

1 Abstract Journal of American Medical Association, 1915, Ixv, 2206.

2 Ibid., 1910, Ixvi, 1360.
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bowel c'xtieiiicly iiuj)robable, he deelares. When a j^astric ulcer is devel-

oping; cancer, the regular presence of occult blood gives the clue to what

is going on. Even when the stomach is opened, it is not always possible

to distinguish between simple ulcer and cancer. He advises the appli-

cation of the guaiac test at intervals, even with certain ulcer, as thus any

tendency to cancerous degeneration would be promptly recognized. lie

examined the stomach content for occult blood in 201 cases, aside from

his ulcer patients. The finchngs were constantly negative except in 10

cases. In 6 of these the response was positive only at the first applica-

tion of the test, and the diet was responsible for it in some of these. No
explanation for the positive response could be found in the 4 others

out of the total 2G1 tested.

Tests for Occult Blood. Salvin^ has been investigating the various

technics for detection of invisible blood in the stomach content and

feces. The benzidin technic and Ganassini's eosin reaction gave the

clearest responses, and this promptly, while they are sufficiently sensi-

tive (in proportion down to 1 per 15,000) for all practical purposes. He
warns that only the findings in the first thirty minutes are reliable. In

Ganassini's method, 0.5 c.c. of crystallized eosin are dissolved in 100 c.c.

of absolute alcohol. In another vessel are 2.5 c.c. of potassium hydrate

dissolved in alcohol and 2 c.c. of distilled water. Then, in a third vessel,

all the potash solution is mixed with 10 c.c. of the eosin solution, and the

whole kept in boiling water for 8 to 10 minutes. It is then cooled, and a

drop or two of alcohol are added to replace what has been lost by evapo-

ration. When ready to use, 1 c.c. of 10 per cent, hydrogen peroxide is

added to 5 c.c. of the reagent and the fluid to be examined is dropped

slowly into the mixture. With a positive reaction, the blue tint veers to

yellow or orange, with a greenish or yellow fluorescence. This reagent

must be kept in a cool place and protected from the light. The hematin

acts as a catalase, fixing the oxygen to the eosin, and thus enabling it to

regain more or less its former tint which the potassium has changed to blue.

Hoberts,^ in order to overcome the necessity of making fresh benzidin

solutions daily, and in order to obviate the danger of using deteriorated

hydrogen peroxide, has devised an extremely satisfactory benzidin tablet.

The triturate is composed of one part benzidin to 20 parts sodium per-

borate triturated Avith great care and made up into a 5-grain tablet.

The specimen to be tested is placed in a small saucer, in sufficient quan-

tity to wet the tablet thoroughly but not to immerse it. A drop or two

of glacial acetic acid in the tablet, if blood be present, gives rise to a

more or less immediate change in the tablet to a greenish blue. The
delicacy is slightly less than the usual test, but is delicate enough for all

practical purposes.

* Abstract .Journal of American Medical Association, I'JIG, Ixvi, 463.

' Ibid., 1915, Ixv, 244.
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This test of Roberts's is decidedly more simple than the usual test.

There is one objection which may be made, however, and that is that

animal, as well as vegetable, ferments give a positive reaction with

benzidin, and unless these ferments are rendered inert, which may be

readily brought about by boiling, sources of error are liable to occur. In

Robert's test, no provision is made to guard against ferment action in

the stools or gastric contents.

Carbohydrate Indigestion. Carbohydrate indigestion is a functional

disturbance, the symptoms arising as a result of fermentation, with the

production of carbon dioxide, methane and volatile fatty acids. The
exact cause is unknown, but several hypotheses are advanced by Tile-

ston:^ (a) Hyperacidity, by interfering with the action of the salivary

diastase, (6) the presence of undigested or partially digested starch in

the large intestine, together with the action of microorganisms; (c) de-

fective digestion of the cellulose envelope of the starch cells.

The s^^nptoms are usually those due to distention with gas. There is

a sense of fulness and discomfort coming on several hours after meals,

accompanied by flatulence. When there are higher degrees of tympani-

ties, there is colicky abdominal pain, relieved by the expulsion of gas

per rectum. The pain may be general or may be local in any area of the

abdomen. When there are adhesions, pain is more likely to occur. When
there is irritation of the bowel through the acid products of fermentation,

diarrhea is seen, the so-called "fermentative dyspepsia" of Schmidt.

There is also gastric fermentation, relieved by belching.

The diagnosis must be made only after the causes of tympanities have

been considered; (1) Increased gas production, (2) mechanical obstruc-

tion of the bowel, (3) paralytic ileus, (4) deficient absorption of gas from

the bowel. After the exclusion of the sources of tympanities, that due

to increase of gas production remains. The stool examination is impor-

tant, and when the reaction is acid and there are undigested starch

granules (iodine test) much evidence has been obtained. Schmidt's

fermentation test is seldom indispensable.

The treatment is mainly dietetic. Starches must be reduced and cer-

tain articles must be excluded, namely, white and sweet potatoes, cabbage,

beans, (except string beans), and chestnuts. When the case is obstinate,

a diet consisting of eggs, meat, fish, bouillon, butter, cream may have to

be prescribed. After a few days, sugar, cream of wheat, toast or zwie-

back, macaroni, and rice in the order named, may be cautiously added,

one at a time. It is best to taboo potatoes for a long time. Of drugs which

are of doul)tful value of themselves, the various salicylate preparations

and betanaphthol may be used . I ) iastatic preparations are rarely of service.

Wolfl'- exjjatiates on the necessity for exact differentiation of the factor

' Journal of American Medical Association, 1915, Ixv, 2214.

2 Ibid., 1916, Ixvii, 158.
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indiu'ins; abiionnul conditions in tlic intestines; the treatment required

for one may be the exact opposite of what is required for another. lie

emphasizes the importance of ascertaining the way in which celhilose is

digested as the guide to treatment. When stomacli and bowel are func-

tioning to excess, celhilose is digested so completely that not enough resi-

due is left to keep the bowels moving properly, and chronic constipation

is liable to result. AYhen stomach and bowels are functioning adefjuately,

the cellulose does not get digested enough, and the carbohydrates, which

are enclosed in the cellulose, ferment. Certain persons seem to have a

limit for digesting cellulose and above this limit they cannot go. The
less constitutional the limitation, the easier it is to influence by diet and

training. When the individual limit at the time is surpassed, the stools

soon present the fermentation type, with diarrhea and symptoms of

dyspepsia and neurasthenia.

" Gastrogenous" and "nervous" diarrhea do not present the fermen-

tation type of stools. The fermentation type is semifluid, or fluid, light

yellow, foamy and full of gas, highly ofl'ensive, with an odor of acetic

and butyric acid. When mixed with water, the naked eye readily

recognizes the remains of undigested potatoes as round lumps like grains

of sago. In contrast to this, as a rule, there is very little mucus, and the

microscope shows that there is remarkably little muscle residue or soaps.

Wolff has encountered, in the last two years, 10 cases of this fermentative

diarrhea from inability of the intestines to digest cellulose. In some

there was subacidity of the stomach, in others superacidity, and in

'some the stomach seemed to be functioning normally. In treatment,

the intestines must not be burdened with cellulose and substances that

ferment readily. Farinaceous food of all kinds must be used very spar-

ingly, and these restrictions must be kept up for a long time. He advises

refraining from everything of the kind for a few days, living on well-

cooked meat, fish, and gelatine preparations, eggs, bouillon, milk, tea,

light wine, and a little more sugar than usual. With this as the standard

diet, variety can be obtained with a little honey, infants' artificially

dextrinated foods, fine wheat flour dishes and tapioca. Later, toast and

biscuits may be allowed; the purees of fresh young green vegetables,

stewed fruits and preserves. The diet is thus regulated by the i)ropor-

tion of cellulose and easy digestibility, guided by the character of the

stools. The tolerance for cellulose may increase, but potatoes, uncooked

vegetables, and uncooked fruits must be avoided for a long time or re-

lapses may follow. He was impressed with the benefit derived in cases

of deficient gastric secretion from the systematic administration of hydro-

chloric acid and pepsin. This aids, not only in gastric digestion, but in

the digestion going on in the bowels. Even better results were olitained

by supplementing this with pancreas ferment, in some cases. A mild

antiseptic for the bowels was also found useful, guaiacol carbonate plus

nux vomica in small doses (0.05 gram and 0.1 gram respectively). He
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generally concludes the treatment with a course of natural iron mineral

waters, combined with some saline mineral water. This aids in toning

up the general health and combating the anemia and nervousness which

often accompany this type of "intestinal dyspepsia."

Gastrogenous Diarrhea. Dziembowski^ discusses the role of hydro-

chloric acid in digestion, and the reasons why lack of an adequate amount

of it is liable to entail intestinal dyspepsia. He thinks there can be no

doubt that the hydrochloric acid has a certain disinfecting action on the

food, destroying fermentation-producing germs, which otherwise set up

fermentation farther along in the alimentary canal. The lack of hydro-

chloric acid also does away with the reflex closure of the pylorus. We
know that the pylorus closes up when the acid comes in contact with the

duodenal mucosa. When this does not occur, the pylorus gapes continu-

ously, and, in time, atony results. Conditions thus being the extreme

reverse from the pylorospasm with hyperacidity with its resulting con-

stipation. Still another factor in the gastrogenous diarrhea is the mech-

anical irritation of the bowel lining from the undigested particles of food

emerging from the stomach. This mechanical irritation extends also to

the musculatm-e of the bowel wall, and it responds to this irritation with

augmented peristalsis. The bowel content is thus passed with ab-

normal haste. There may be then abdominal pain and diarrheic stools

after nearly every meal, and undigested particles of food are seen'in the

feces. We know pepsin acts only in an acid medium, and that albumin

cannot be digested with hydrocliloric acid. Even starch grains require

hydrochloric acid to release them from their albuminous coating. The

stools with gastrogenous diarrhea show pronounced creatorrhea and

moderate steatorrhea. The latter differs from that in pancreatic disease,

in that no fat needles or fat crystals are evident, only lumps of fat. Gas-

trogenous diarrhea is liable to develop with achylia from any cause, and

he discusses in detail the various causes which have been observed.

With derangement of the vegetative nervous system, anacidity and

hyperacidity may alternate, entailing periods of diarrhea and consti-

pation in turn.

In the treatment, we must bear in mind that the bowel mucosa is

.probably irritated and hence food liable to aggravate this irritation

must be avoided. Dziembowski approves of giving aromatic and bitter

substances to stimulate gastric secretion, but not meat and spices until

the bowel has been restored to normal by local medication. In con-

clusion, it is recalled that unsuspected syphilis may be at the bottom

of the whole trouble. Many cases are on record when treatment of

syphilis soon brought about a complete cure after failure of all other

measures.

It is probably not fair to take exception to an article when only an

1 Abstract Jounuil of Americau Medical Association, 191G, Ixvi, 1279.
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abstract is read, but it seems that absence of hydrochloric acid is not the

true cause of this form of diarrhea. At least, many cases are seen in

which a pronounced achylia is accompanied by constipation of most

pronounced degree, and I have at the present time many cases of this

nature under my care. Again, exception may be taken to the recom-

mendation that bitter tonics be prescribed, inasmuch as Carlson

has definitely sliown how really inefficacious they are. lie says their

main value lies in being a "handmaid to psychology," and it is about

true that if proper diet and hygiene do not augment hunger and

appetite, the chances are that tonics will contribute nothing to bring

about this end.

Effect of Opium Derivatives on the Gastro-intestinal Tract of Man. Last

year (page 91) I called attention to Pancoast's preliminary work on

x-ray studies on a patient who had received a hypodermic injection of

morphine the evening prior to examination. An hour-glass stomach was

found, and also a striking retardation of the motility of the small in-

testine. When freed from the influence of morphine, no such abnormali-

ties were observed. Pancoast and Hopkins^ have continued this work of

Pancoast's and now make a preliminary report. The authors anticipate

criticism of the work, w^hich they realize is far from conclusive. The

surprising result was the lack of any degree of uniformity in the effects

produced in different individuals. In no one of their 11 cases were the

unusual phenomena repeated which were observed in the case reported

by Pancoast (see above) . Of much interest was the appearance of anti-

peristalsis in three cases. As a rule, morphine was found to cause de-

creased motility in the small intestine, apparently as a result of a lack of

propulsion and not of spasm. \Yhen marked, it is most noticeable in the

upper small bowel. The effect on the large bowel is very variable, and

probably of little consequence, and it makes little difference whether the

opium is given by mouth or hypodermically.

Enteroliths. Two cases are reported by Pfahler and Stamm,^ the

clinical symptoms being pain at the site of the enterolith, nausea, vomit-

ing and diarrhea. The condition must be very rare, as only 10 cases could

be found reported in the literature. The authors do not mean by entero-

liths, the small sand-like particles so frequently found by those who make

it a practice to examine the stools as a matter of routine, but the masses

which may be recognized by the .-c-ray. They should always be sus-

pected when there is a movable mass in the abdomen, and when opatiue

bodies are found in the appendiceal region diu-ing the course of a llontgen

examination of the ureters. Operation does not seem to be indicated, as

the use of glycerin enemata and massage usually causes their rejection.

1 PiioGREssivE IVTedicine, 1915, p. 30.

2 Journal of American Medical Association, 191."), \xv, 2220.

' Surgery, Gynecology and Obstetrics, 1915, xxi, 14.
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Diet in Chronic Disease of the Intestine. Borgbjaerg^ emphasizes the

importance of the diet as a factor in the successful management of

chronic intestinal disturbance. Schmidt and Strasburger have demon-

strated the natiu-e of dyspepsia from intestinal fermentation and the

means to bring it under control. Borgbjaerg here discusses colitis, saying

that the primary cause is often to be found outside of the colon. Cure of

this is followed by the healing of the bowel trouble. The same applies,

only in higher degree, to extreme constipation. It is often merely one

symptom from a gastric ulcer, appendicitis or gall-stone trouble, and

subsides with relief from the primary trouble, especially when proper

dietetic treatment is instituted. Even when it is primary, there are

many factors which have to be considered. He advocates extensive use

of milk in the diet with clu'onic bowel trouble, especially colitis, cau-

tiously increasing the doses and examining whether it tends to induce

diarrhea or constipation, or neither, in the individual case. The idea

that milk is poison for the bowels, he says, is a mistake. It is a good and

nourishing food, and inability to assimilate it properly may be due to

absence of the normal bowel content of lactase. It has been observed that

in mammal animals lactase was produced only so long as milk-sugar was

obtainable in the diet, and that, only during the suckling period. The

physician too often depends merely on the patient's statements as to

constipation, etc., and orders a diet rich in waste which is certain to

aggravate abnormal conditions already installed.

Rectal Feeding. Begtrup^ presents evidence to show that milk and

eggs in nutrient enemas cannot be absorbed and eliminated, theoretic-

ally speaking. Native albumins are not absorbed as such, coagulable

albumin being scarcely able to pass through an animal membrane, while

there are no active digestive ferments in the lower bowel. Hence, Beg-

trup experimented with further digested substances, meat amino-acids,

and milk amino-acids, with sugar, a large proportion of which seems to be

absorbed. Sugar irritates the intestinal mucosa so that the amount has

to be kept low. The patients had all had hemorrhage recently from the

stomach and bowel, and had been given nothing by the mouth for from

two to seven days. Then the nutrient enemas were commenced and the

metabolic findings systematically tabulated. Two or three nutrient

enemas were given each day, diluted with water up to 200 to 250 c.c, and

introduced in the bowel as high as possible. The tabulated metabolic

findings show a decided increase in the amount of nitrogen eliminated

in the urine dm-ing the amino-acid enema period.

^ Abstract Journal of American Medical Association, 1916, Ixvi, 318.

2 Ibid., 1062;
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DISEASES OF THE GALL-BLADDER AND LIVER.

Contractile Movements of the Gall-bladder. (Jkada' in this j);iper

records his researches on the contractile laoxcnient oF the j^^dl-hhidder

during thgestion. He found that si)ontaneous contractions (jccur ahout

two to five times per minute, which are, lio\\'e\^er, not all characteristic.

At times, none is seen, even after an hour or more of ()})servation.

lie recorded the movement of the gall-hladder after a meal of meat,

and found that there was a great increase in rhythmic contraction at the

height of digestion. The frequency of the rhythm is variable, sometimes

the recur at the rate of one to three per minute, sometimes the contracted

state continues a long time with a series of slu^rt interruptions and

relaxations.

Acid and other Hquids caused some increase in contractions, but water

causes a very insignificant increase. Chloral hydrate, an efficacious

cholagogue, produces a quite regular rhythm.

Reaction of Bile. Okada- measures the values of Il-ion concentration

of the bile from the gall-bladder in a series of animals, and found that it

may be acid, neutral or alkaline. This invariably is found in dift'erent

animals of the same species. Okada discovered that the l)ilc from the

gall-bladder and from the liver had a different reaction, the former being

more variable and always inclining to the acid side, while the latter is

alkaline. During digestion and during fasting, the reaction varies, but

is not dependent on the various kinds of foods. The liver bile during

digestion has a reaction corresponding to that of pancreatic and intestinal

juices, and with the optional point for trypsin pancreatic lipase and

erepsin.

Bile-pigment Metabolism. The generally accepted theory covering the

life history of the bile pigments, is that degeneration of red cells frees

hemoglobin, which is brought to the liver and there changes to bile pig-

ments which are excreted as waste products into the intestine. Here the

bile pigments are reduced to urobilin or stercobilin, some of which may
be absorbed and returned to the liver and again thrown out in the bile

or destroyed. Some of the urobilin may escape the liver and appear in

the urine, especially when the liver is not functioning normally. Hooper
and "Whipple^ believe that the bile pigment secretions can be influenced

at will by modification of the diet, indicating that the liver has a con-

structive function in forming bile pigments as well as the accepted

climinative function.

In their first paper {vid oh.) Hooper and Whipple confine themselves

to questions of technic, and the study of bile-pigment excretion under

uniform conditions. The normal flow of bile is very variable, as shown by

1 Journal of Physiology, 191.5, 1, 42. 2 Ibid., p. 111.

' American Journal of Physiology, lOKi, xl, 3.32.



120 DISEASES OF THE DIGESTIVE TRACT AND ALLIED ORGANS

Stadelmann, a matter which cannot at present be explained. All things

being equal, the bile-pigment excretion may form a pretty uniform curve,

the daily amount being one milligram per pound body weight per six

hours. In their second paper^ the authors show that a diet rich in car-

bohydrates or sugar, administered by mouth or intravenously, will

increase the secretion of bile pigments. This curious action of carbo-

hydrates upon bile-pigment formation overtlirows the long-accepted

theory that bile pigment is found only as a result of the disintegration

of erythrocytes. A convincing explanation of this phenomenon is not

brought forward, the authors requiring more experimental data before

committing themselves.

On the other hand, a mixed diet is associated with a fairly constant

mean bile-pigment elimination, but a change to a meat diet depresses

the average bile-pigment elimination,

Extrahepatic Formation of Bile Pigment. Hooper and Whipple tlu-ee

years ago were able to show that bile pigment would be formed from

hemoglobin without the agency of the liver. Since that time other

experimenters have arrived at the same conclusion, and last year I de-

scribed in Progressive Medicine, December, p. 115, some work of Van

den Bergh and Snapper showing conclusively that bilirubin in their case

had been formed in the spleen. Hooper and Whipple now demonstrate

the fact that the mesothelium of the plem-al and peritoneal cavities can

transform hemoglobin into bile pigment. This is a new phase of the

problem which has not heretofore been described, and is a further proof

that participation of the liver in bile-pigment formation is not obligatory.

Later experimental work by Van den Bergh and Snapper- has definitely

proven that the spleen at times may assume the function of bile-pigment

manufacture.

The Secretion of Bile. Okada^ has found very little difference in the

effect on the secretion of bile during the first six or seven hours between

the diets of bread, butter and meat, if these substances be administered

in quantities of corresponding caloric value. Starvation tends to

diminish the secretion of bile and the excitatory effect of feeding on

the liver cells. The following substances introduced into the stomach

cause an increased secretion of bile:

liaw white of eggs.

Boiled egg white.

Fat and oil.

Soap solution.

Acid (very marked).

Witte's Pepton.

Liebig's extract of meat.

Bile salts or bile.

' American Journal of Physiologj^ 1916, xl, 349.

2 Berl. klin. Woch., 1915, lOSl. » journal of Physiology, 1915, xlix, 452.
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Secretion injected into the blood cause secretion of a dilute l)ile.

The following substances eaten, or introduced into the stomach,

produce little or no efifect:

Pure cane-sugar.

Cakes of baked starch and sugar.

Water.

Solution of sodium bicarbonate.

Certain drugs increase the flow of bile, such as sodium salicylate

(markedly), salol (slightly), chloral hydrate (markedly), cream of tartar,

alcohol (in large quantities). Calomel is without effect.

Does the Cholesterol in the Food Influence the Biliary Cholesterol

Excretion? According to Naunyn and the pupils of his school, the

variety of food eaten exercised no influence on the amount of cholesterol

excreted in the bile, and based on this was erected the belief that cho-

lesterol was but a decomposition product of gall-bladder epithelium and
was in no sense a true product of metabolism. The writer^ was the first

to show the fallacy of this theory, and, under Ilofmeister's direction,

was able to demonstrate that food did influence the composition of the

bile. A diet rich in protein increased not only the cholesterol but also

the bile acids, and a similar result was obtained when calves' brains or

erythrocji;es, both containing large quantities of cholesterol, were
ingested. If, on the other hand, cholesterol was introduced into the

circulation directly, neither the cholesterol in the bile nor the bile

acids were at all increased. It would seem from this that the protein-

rich food stimulated the liver to activity, and increased the quantity

of its secretory products.

Later work has substantiated this work, notably that of Kosumoto,
Bacmeister and Ignatowski and jMonossohn. Nevertheless, there

remains a gap in all this work, to wit: Is the cholesterol, which is taken
with the food, excreted in the bile?

D'Amato- has made this question a subject of considerable study,

and found an absolute increase in the amount of bile excreted after giving

a diet rich in cholesterol, as compared with the amount determined
on a carbohydrate diet. This is in accord with what I found in the bile,

but the question suggests itself. If 5 or 6 grams of cholesterol are fed to

an animal, and but 1 or 2 mg. are found in the bile, what has become of

the remainder? ]\Iartiri believes that in an animal with a biliary fistula

there is a continuous loss of cholesterol and the organs become "a-
cholesterolized," if I may coin this word. When a large amount of

cholesterol is ingested, therefore, the greedy organs seize upon it and
retain it. This is hardly correct, for, as d'Amato says, the amount
of cholesterol excreted by a dog is only a few centigrams and it would
take at least three or four months for an animal to lose a gram.

' Goodman, Beitr. z. chem. Physiol, und Pathol., 1907, p. 0.

2 Biorhom. Zeitsch., 1915, lxi\-, 217.
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D'Amato prefers to believe that the bile is not the only method of

elimination for cholesterol received from diet, and again, he believes

that the Naunyn school is in error when it claims no relation between

food and cholesterol output. He believes it is incorrect to assert that

the ingested cholesterol is converted into bile acids and is excreted as

such.

Clinical Studies of the Bile. Medak and Pribram^ have, by means

of the duodenal tube, been able to secure bile, which, in many patho-

logical cases, they have examined for pigment, cholesterol, and bile acids.

Bile acids have furnished very little which is of interest clinically,

although the importance of this study must still remain an open

question.

The patients were selected so as to have a group which promised

to furnish interesting results. The diseases comprised anemia, gall-

bladder disease, nephritis, arteriosclerosis, cirrhosis, cardiac cases,

pregnancy and tumors. The study of bile pigment is particularly

important and the authors believe that a marked increase is a definite

indication of splenectomy when anemia is progressing. Studies made

after splenectomy show that by the operation the bile pigment is

brought to normal, and coincidently there is an increase in the number

of red blood cells.

Urobilin in duodenal juice speaks in a way for infection of the

biliary tract, inasmuch as there is no urobilin when there is no infection.

However, this diagnostic sign is qualified to a certain extent, for hepatic

insufficiency is accompanied by urobilin.

HjT)ercholesterolemia, as seen in cholelithiasis, nephritis, cirrhosis,

diabetes, is associated with hypocholesterocholia. After splenectomy,

blood cholesterol increases, while bile cholesterol falls. In pregnancy

the bile cholesterol is markedly diminished until, at the end of the ninth

month, only traces are seen.

This work of jNIedak and Pribram, while not conclusive, is nevertheless

suggestive. It is impossible to obtain quantitative estimates of the

twenty-four-hour duodenal juice, but the authors appreciate this as

well as their critics, and have made due allowance for similar objections.

Duodenal Tube in Gall-bladder Disease. Einhorn^ has also made use

of the duodenal tube in studying gall-bladder disease, relying mostly

on the macroscopic appearance of the bile. The patient is given the

duodenal tube either at night before retiring, or at 5 a.m. He takes

it with a glassful of water. About 8 or 10 a.m. the patient is then

examined in the fasting condition, and the contents aspirated. In the

majority of cases in which turbid bile is found in the duodenum, chole-

cystitis, with gall-stones, is encountered. Turbid bile may, however,

1 Berl. klin. Wochenschr., 1915, 706, 740.

2 Journal of American Medical Association, 1916, Ixvi, 1908.
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exist without ^'all-hladdcr (lis<>:ise, wIkmi tho livrr itself is seriously

diseased, or when there is stricture ol' the (hiodeiium below the papilla

of Vater. On the other hand, even with biliary ealeuii, clear bile may
be obtained. Tii these eases, no bile enters the duodenum, l)eeause the

gall-l)ladder is filled with calculi, or else the gall-bladder is not inflamed,

notwithstanding the presence of the stones. A clear golden bile speaks

well for the integrity of the gall-bladder or liver, while a turbid, greenish,

or dark brown-looking bile, perhaps mixed with mucus, speaks for a

diseased state of either the gall-bladder or liver, or both. In gall-

bladder aflfections the bile is liable to change in character, whereas in

permanent disease of the liver, the appearance is stabile. Einhorn
warns that the diagnosis of cholelithiasis cannot be made from the

appearance of the bile alone, but clinical signs must be taken in con-

junction.

Microscopic Study of Bile in Liver Disease. McNeil^ recommends
the examination of fresh bile which he obtains by the duodenal tube

after a fast of twelve hours. The examination must be made immediately

since only a few moments are required for the complete destruction of

the important cellular elements or for serious mutilation of the pan-

creatic ferments. The fresh contents are placed on a slide and studied

first with a low-power lens and then details are studied with the high

power (not oil immersion). Normally, the duodenal contents contain

cellular elements with the exception of an occasional squamous cell

from the mouth or esophagus.

Abnormal findings are: (1) bile-stained, granular casts, occasionally

containing a bile-stained cell, and suggesting casts of the finer bile

passages; (2) bile-stained leukocytes, usually polymorphonuclear,

occurring in groups, and associated with (3) a round oval, deeply

bile-stained refractile cell, about double the size of the preceding and
containing a round, small, eccentric nucleus. This cell is extremely

fragile and soon disappears, to be replaced by deeply bile-stained and
highly refractile masses; (4) columnar bile-stained epithelial cells

apparently from the linings of the gall-bladder or bile ducts; (5) bacteria,

yeasts, and protozoa; (6) mucus.

In certain diseases of the liver, particularly in atrophic cirrhosis,

definite abnormal cellular elements are seen. These elements being of

diagnostic importance in this disease and in acute cholecystitis. Ab-
normalities of the fresh bile are rarely found in other forms of hepatic

disease (syphiUs, chronic passive congestion, abscess, carcinoma).

Duodenitis may be satisfactorily diagnosed and studied when examina-

tions of fresh bile are made.

Gall-stones. Calcium Content of the Bile and its Rel.^.tion

TO THE Formation of Gall-stones. Calcium is found in all gall-

' .ii|yurnal of Laboratory and Clinical Medicine, 191G, 1, 594.
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stones; in the cholesterol stones there is but little, in the other varieties

there is more. It arises from the bile, and the next thought naturally is,

that when there is a large amount of lime, calcium stones are formed,

and when there is a higher percentage of cholesterol, cholesterol stones

are produced. In inflammatory conditions of the biliary tract, and

particularly when the contents of the gall-bladder become obstructed,

calcium is said to be increased. This latter supposition, although not

based on clinical experience, is founded on experimental work which has

shown that when the common duct is obstructed, more calcium is seen

the longer the obstruction has lasted.

Lichwitz and Boch^ have attacked this problem anew, using as their

material bile removed at the time of operation. Gall-bladder bile was

employed, also liver bile. Accepting the figures of 85 to 352 mg. pro

1000 grams of bile as the normal amount of calcium, the authors

failed to find any evidence that the lime content of the bile rises

in inflammatory states of the biliary tract. On the other hand, a

decrease was usually the rule. They found, however, when there were

masses of mucus there was from four to five times as much calcium as

in the bile itself, due to mechanical irritation of bilirubin-calcium.

In the course of his work on high titer agglutinating sera against

cholera-like vibrios, Greig- found lesions of the gall-bladder, around which,

as centers, calculi had been deposited. In other cases he suspects that

the vibrios themselves had formed the center.

Treatment of Cholelithiasis. Boas^ relates that the war with

its nervous strain, the changes it has brought about in the financial

status, the food, and other conditions of living, has entailed many

ailments not only among the troops, but also in the civilian population,

such as never were encountered on the same extensive scale in times of

peace. Chief among them, according to his experience, is gall-stone

trouble. Cholelithiasis aftects mostly women, and especially married

women, and these are the ones who are hardest hit by the war, worrying

for sons and husbands, the breaking up of the home, and, connected

with this, the neglect of their own health, the high prices of provisions

—

these, and other circumstances, combine to prepare the soil for the

development of gall-stones or fan a latent tendency to a flame. Chole-

lithiasis, he remarks, may thus be regarded as a war malady. Internal

medicine has only a limited field in the management of cholelithiasis.

To claim otherwise, he continues, is to reveal a childish misconception

of the mechanism of gal'-stone production.

The custom of giving morphine to arrest the attack goes directly

counter to Nature's efforts to expel the foreign body. The pain can

be relieved in other ways, by hot compresses, hot tea, etc., which

1 Deut. med. Wochensclir., 1915, p. 1215.

2 Indian Journal Med. Research, 1915, iii, 259.

' Abstract Journal of American Medical Association, 191G, Ixvi, 542.
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reinforces Nature instead of noutralizin<? her efforts. If a sedative

is absolutely necessary, use the smallest doses, and select chloroform,

papaverine, or codeine, explaining to the patient that by abstaining

from morphine, there is much better chance that the concrement may
be exiiclled and not give cause for future attacks. Perhaps the reason

why there are so few "successful attacks" nowadays is because morphine

is given so freely.

Boas has for years derived great benefit from local blood-'etting,

scarifying the skin in the gall-bladder region and keeping up the bleeding

with a suction bell. It is easy to draw considerable blood in this way.

This is especially useful with acute gall-bladder trouble, or acute

enlargement of the liver. It is astonishing to see the complete sub-

sidence of all disturbances; the day after the blood-letting, the patients

are able to go about their work as usual. He adds that when we consider

the mechanical conditions, the assumption that measures to promote

the flow of bile will wash away the stones or prevent the formation of

new concrements, is as fantastic as the naive idea that gall-stones in the

body can be dissolved by chemical means.

A number of factors are known to help in eliciting gall-stone attacks,

and avoidance of these factors tends to ward them off. Persons with

gall-stone trouble almost invariably have a history of habitual constipa-

tion and functional disturbance in the stomach, usually achylia gastrica,

or there may be hyperchlorhydria or sagging of the stomach and bowels.

Undigested, or half-digested, food in the duodenum presses on and ob-

structs the common bile duct, or offers opportunity for immigration

of microbes into the bile passages. The fact that the gall-stone attack

occurs when the digestive tract is overloaded confirms this assumption,

(lall-stone attacks never seem to occur with stenosis of the pylorus.

The behavior of the stomach must receive more attention than hitherto

in the management of cholelithiasis. Large meals, especially at night,

should be strictly avoided. In short, he regards dietetic measures as the

main element in treatment of cholelithiasis, small light meals at intervals

of two or thi'ee hours, avoiding raw fruit, salads, black bread, and
pickles. As cholelithiasis is such an essentially chronic affection,

treatment must be continued to correspond. Of great value are the

various elements of spa treatment, rest, dieting, regular meals, baths,

and outdoor exercise, besides drinking the mineral waters, but he

advises a six or twelve months' stay. This offers the most favorable

chances for keeping the gall-stone trouble latent.

A stone impacted in the common bile duct is dangerous mainly on
account of the cholemia, with its depressing influence on the general

health, and the uncontrollable pruritus. He has never known of an
instance of a gall-stone being forced out of its nook by medical measures

alone. Hence, he advocates operative measures here, without wasting

time on others.
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But medical measures are generally effectual n simple catarrhal or

purulent gall-bladder disease; all that is required is cautious dieting,

ice to the liver, and small doses of narcotics. When the inflammation

in the bile passage or gall-bladder is very severe, with fever and chills,

the systematic administration of calomel, 0.1 gram three t mes a day,

kept up for at least four weeks, may save the patient an operation.

The Russians, who introduced this calomel treatment, give large doses,

up to 0.5 gram several times a day. Boas has had the treatment fail

in a few cases, but as a rule it is effectual. After the chills and fever are

arrested by it, he resumes the calomel again if the trouble flares up again.

Conditions are more favorable for retrogression when the disease

process is in the gall-bladder alone. He has never been successful with

medical measm-es in cln-onic cholelithiasis or in the disturbances from

adhesions to that organ. Palliative treatment does little good and

operative relief is called for, especially when the patient has not the time

or means for rest cm-es, etc. As regard the rare occm-rence of gall-

stone trouble after an operation. Boas remarks that it is never com-

parable to the primary trouble, and usually yields to a course of spa

treatment. The disturbance may be due to recurrence of stones or to

postoperative adhesions (see below for discussion of this).

Recurrence of Gall-stones after Cholecystectomy. Kadian^

reports in detail a case of cholelithiasis operated upon with removal

of the gall-bladder. Six years later the patient returned with new

symptoms indicating cholelithiasis. Operation was advised, and at

the second operation a new-formed gall-bladder was found continuous

with the common duct. The latter contained about ten cholesterol

stones. Kadian gives a review of 28 cases, somewhat similar, which

he gathered from the literature. In his case, a small stone must have

been, he thinks, left in the common bile duct, which must have gradually

increased in size because of deposits of bilirubin salts. The origin of the

gall-stones he ascribes to the liver itself. Some relapses, with new

formation of gall-stones, are exceedingly rare. To prevent recurrence,

the operation must include not only the removal of the gall-bladder

and the stones within, but opening up of the common bile duct and

removal of all concretions. The cystic duct must be ligated as low as

possible to avoid formation of a diverticulum to form a new gall-bladder.

No ligatm-es, sutures or gauze thread should be left in the duct.

This recalls cases quoted in Progressive Medicine last year, page

118. Stanton contended that the majority of similar cases are ascribed

to the faihire to make a thorough search for calculi, other than in the

gall-bladder, and Lameris also makes this contention. Scrupulous

care in operating, so that no foreign body (threads, unabsorbable suture

material) is left, is most necessary, as these may form a nidus for calculi.

1 Journal of American Medical Association, 1916, Ixvi, 1666. Abstract.
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Stanton claims that "the rerorniation of pill-stones is so rarely observed

as to constitute almost a neijli^ihle factor in gall-bladder surj^ery."

Carcinoma of the Gall-bladder. In the beginning of the disease the

sym])t()matology is protean, in one case the course is so mild that it

may be considered a simple gastric catarrh, in another instance it

resembles the severest form of cholelithiasis. This variation depends
upon the location of the tumor, upon the presence of calculi or inflam-

mation. Just as a stone, as such, without inflammation causes but
little discomfort, so will carcinoma, if confined to the interior of the

gall-bladder, be symptomless. A nodule of cancer the size of a hazel

nut behaves no dill'crently from a cholesterol stone in sterile bile. Even
when tlie wall is penetrated and the serosa invaded, there may be no
suspicion of the neoplasm, nor may there be any when the liver is

involved.

The case is different when the tumor is in the neck of the gall-bladder,

for in this event there is a rapid closure of the cystic duct. If calculi

are coexistent, infection is almost sure to be present, and when the

cystic duct becomes closed, acute cholelithiasis is the rule. If there

are no calculi and if the gall is sterile, no prominent subjective symptoms
may present themselves.

Kehr^ reports in detail several instances of the insidious onset of

carcinoma, and raises the question of how can the diagnosis of malig-

nancy be made with any degree of accuracy? The history is rarely of

great value. Jaundice and colic are but manifestations of cholelithiasis.

Pain is not a symptom of cancer but an expression of cholelithiasis and
of empyema. Percussion and palpation are also of little value. A large,

painless gall-bladder tumor indicates hydrops of the bladder; if

painful, empyema may be diagnosed, but if behind the cause of either,

a stone or carcinoma is hidden, one can but guess, he is never certain.

If the tumor is nodulated, suspicions of cancer should be entertained,

but Kehr warns one to be on his guard lest a thickened mesentery be
the case of the irregular feel. The .r-ray is of no assistance. The various

serodiagnostic tests promise but little. The surest means of diagnosis

is inspection of the gall-bladder after laparotomy, yet even this apparent
certain way is by no means positive, since a carcinomatous gall-bladder,

externally inspected, is no difi'erent from an inflamed structure. An
ulcer looks like a malignant neoplasm. Only microscopic study furnishes

the correct and final diagnosis.

Kehr believes in Riegel's dictum "that if a patient wishes to avoid
carcinoma he must have his gall-bladder, together with all calculi,

removed." He recommends, therefore, an early operation for any
chronic infection of the gall-bladder, a somewhat paradoxical and
Hibernian remark. Of 8.50 operations for gall-bladder carcinoma, only

1 Berl. klin. Wochenschr., 1915, p. 1159.
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S have recovered, /. e., 2.3 per cent., a shocking result when the mortahty

of gall-bladder operations for causes other than malignancy is but 1 or 2

per cent. The reason for this is, alas, too plain; the patients come

too late to operation because of the uncertainty of the diagnosis, but also

because chronic cholecystitis is not offered early surgical aid,

Phenoltetrachlorphthalein Test for Liver Function. INIcLester and

Frazier^ have made use of the phenoltetrachlorphthalein method of

Rowntree, Hurwitz and Bloomfield. An accurately measured quantity

of a freshly prepared solution of phenoltetrachlorphthalein greatly

diluted, was given intravenously; 30 to 45 per cent, of this dye is nor-

mally excreted by the liver and can be recovered in the feces (forty-eight-

hour collection). After the proper dilutmg, shaking and clarifying of

the feces, the phthalein is estimated in a colorimeter. (Details of the

test will be found in Progressive Medicine, December, 1914, page 88.)

The authors arrange their 100 cases in three groups: Group I comprises

primary liver disease; Group II, myocardial insufficiency with sub-

sequent liver involvement; Group III includes miscellaneous cases.

Five of the five cirrhosis cases had a normal output of the dye. The

cases in Group 11 present bizarre results, certain of the cases showing

marked liver engorgement and low phthalein output would encourage

one to believe that here one has a means of measuring liver injury.

On the other hand, some of the most extreme cases of this group gave a

normal amount of phenoltetrachlorphthalein in the feces. Taking this

group as a whole, INIcLester and Frazier find no relationship between

liver engorgement and phenoltetrachlorphthalein output. In Group

III were seen wide variations for which no explanation is offered. The

wT-iters conclude that the test in its present form is of no clinical value.

Kahn and Johnston- have arrived at practically the same conclusions

as McLester and Frazier.

Galactose Test. Pari's^ fm*ther experience has confirmed the

fluctuations in the response to the galactose test in the same person at

different times. Hence, a single test has but little significance. He

reports in detail 3 cases of cirrhosis of the liver tested repeatedly for

alimentary galactosuria. The response demonstrated that the liver

was able to do its work better at some times than at others, its function-

ing fluctuating with the amounts of ascitic fluid produced, but in the

inverse direction.

Test for Urobilin in Urine and Feces. Two reagents are requued:

(1) a concentrated alcoholic sublimate solution (of about 10 per cent,

strength); (2) a 10 per cent, clear, filtered, alcoholic zinc cliloride

solution and amyl alcohol.

' Journal of American Medical Association, 1915, Ixv,, 383.

2 New York Medical Journal, 1915, cii, 848.

' Abstract Journal of American Medical Association , 1916, Ixvi, 90.
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Ten cubic centimctcr.s of urine are placed in a test-tuhe with .'> c.c.

of IJeafient I, and shaken well with ani.xl alcohol, usinj,' fresh portions

of the latter. To the amyl alcohol is added Keafjent II. If urobilin is

present in i)athol()gical amounts, a rose color will aj)i)ear, even without

the addition of the second reafi;ent, but, when the latter is added, a

beautiful green fluorescence is seen. The test is not interfered with by
anything appearing in normal or pathological urine.

In the feces the test is made as follows: A small portion of the stool

is ground with water, Reagent I is a<ld(>d in excess, the mixture again

mixed and filtered. To the filtrate, which will be stained ])ink, licagent

II is added, and green fluorescence is observed.'

Residual Nitrogen in Liver Disease. Pozzilli- has been applying various

tests to 42 persons to ascertain the effect on the composition of the

blood of defective functioning on the part of the liver. He studied in

particular the functional capacity of the liver for the production of

urea, ha^'ing been impressed by the coincidence of severe liver disease

in a number of patients with a pronounced azotemia. He taluilates

the findings in regard to the nitrogenous bodies in the serum, the

proportion in the form of urea, and the proportion of the non-coagulable

nitrogen, the residual nitrogen, classifying sei)arately the 4 normal

persons, the 4 with kidney disease but apparently normal liver, the

6 with heart disease plus liver disturbance, 18 with various forms of

liver disease, and 10 with respiratory infections, arteriosclerosis or

diabetes. The nitrogen coeflicient and the automatic regulation of

nitrogen balance fluctuate with the intake of nitrogen. The coeffiicent

may further prove misleading in cases of coincident kidney and liver

disease, the kidney lesion masking the liver derangement, as the former

tends to send up the azotemic coefficient while the liver disease tends

to depress it. He emphasizes, therefore, that not the modifications of

the azotemic index are significant as to liver disease, but the fluctuations

in the residual nitrogen. This is aft'ected but little by the food or by the

permeability of the kidney. The proportion of residual nitrogen in

the serum depends on the functional capacity of the li\'er. In health

it does not seem to be found in the serum in a proportion higher than

1 per cent. This proportion grows larger when the liver is not working

properly, and hence it serves as a simple and reliable index of liver

functioning. In short, he declares, azotemia is a well-defined syndrome,

and the residual nitrogen in serum bears the same relation to liver

functioning that the urea nitrogen in the serum bears to renal function-

ing. In conclusion he mentions that ligation of the m-eters in dogs led

to marked increase in the total nitrogen and urea nitrogen content of the

serum, but the residual nitrogen was unaft'ected. On the other hand,

' Edelmann, Wicn. klin. Woch., 1915, xxviii, 978.

2 Abstract Journal of American Medical Association, 1916, Ixvi, 1065.
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ligation of the common bile duct sent up the residual nitrogen content

at once.

Urinary Findings in Hepatic Disease. Von IVIoraczewski and Herzfeld'

have studied their patients with a view to discovering, if, in hepatic

disease, there is a typical urine pictiu-e. They examined all hepatic

cases, and other cases resembling these, and as further control, healthy

individuals. Functional tests were not employed. The authors selected

for their studies, ammonia, amino-acids, total nitrogen, uric acid, and

pm-in bases, volatile acids, acetone, indican and indol. The same pro-

cedure was followed with diabetes mellitus, pernicious anemia, leukemia

and splenic tumor, acid poisoning, and nephritis.

An attempt was made to lower hepatic function by inanition. The

periods of feeding were five, arranged as follows

:

1. 1 liter milk and 200 grams bread corresponding to 50 grams protein,

40 grams fat, and 150 grams carbohydrates. The caloric content was

1120.

2. 2 liters milk and 400 grams bread.

3. 50 grams cheese, 200 grams bread, 1 liter of tea without sugar,

fm-nishing 620 calories.

4. The same, and 1 kilogram of apple, equal to 1100 calories.

5. 2000 grams potato, equal to 1320 calories.

In the following table, the average of three or four days' observation

period is recorded, while in the first colmnn is the count obtained on an

absolute starvation day.

Urine, c.c

Nitrogen, gm
Uric acid and purin leases,

gm
Ammonia, gm.

Volatile acid ....
Indican

Acetone, mg
Indol, mg
Feces, gm
Fecal nitrogen, gm.

Fecal indol, mg.

Fasting.

600

6.7

0.071

0.26

0.297

0.216

7.S

First
period.

1290

13.46

0.019

0.432

0.605

0.096

0.71

0.93

70

1.1

10.2

Second
period.

950

16.05

0.407

0.6S7

0.56

0.04

0.77

0.74

160

1.4

7.2

Third
period.

1400

12.44

0.445

0.390

0.45

0.023

0.66

0.35

100

1.4

7.3

Fourth
period.

1600

9.75

0.55

0.623

0.31

0.04

0.33

0.33

370

3.7

Fifth
period.

1300

7.17

0.409

0.25

0.297

0.061

0.61

0.12

120

1.1

7.6

Fig. 27

In period one, the uric acid, the ammonia, volatile fatty acids, and the

indican are relatively high, especially when compared with period two.

In this latter, despite twice as much ingested nitrogen, and 3 grams more

1 Deut. Ztsch. f. klin. Med., 1915, Ixxxii, 61.
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excreted nitrogen, all other urinary constituents were below those of the

first period.

The third period shows the influence of the fat in the diet, otherwise

it diflers but little from the first period. The uric acid, the annnonia,

volatile acids, acetone, indican and indol are considerably less in compari-

son with the first and second periods. Either this is due to the influence

of the fat, or else it is due to the previous ridi diet, which may have

stimulated the oxidative processes. Previous work undertaken by ]\Ior-

aczewski has shown, however, how unfavorably fat acts on the metabolic

processes of the liver, and he believes that it is jiarticularly the milk fat

in the third period which has lowered the oxidative power of the liver.

The fourth period was undertaken to demonstrate the influence of

vegetable food. By adding apple to the diet, two things are accom-

plished, first 120 grams of sugar are provided, and second, intestinal

resorption is made more difficult. The addition of sugar caused a con-

siderable reduction in acetone and in volatile acids. The uric acid,

ammonia and indican remained high. The lowering of nitrogen is but

an evidence that carbohydrates spare protein more than does fat. In

the first period there was 1120 calories in a diet which contained 40 grams

of butter, and the urinary nitrogen was 13 grams; in the fourth period

with the same caloric value, but with 120 grams of sugar, the urinary

nitrogen was only 9 grams.

The fifth period, on a potato diet, consisting of 2000 grams potato,

containing 40 grams protein, 401 grams carbohydrate, or 1320 calories.

The urine becomes alkaline on a potato diet which naturally diminishes

the amount of ammonia and of volatile acids. On the other hand, it is

a purin-poor diet. The excretion of m*ine indol is interesting, as on this

carbohydrate diet the indol was considerably less than in pre\'ious periods.

The amount of feces was greatest during the first period (III) also the

indol.

Moraczewski and Herzfeld find in liver cases a type similar to hunger

cases, i. e., high uric acid, ammonia and acetone values, large amounts of

fatty acids and indican. These changes are seen even in mild cases, but

when the disease is severe, the changes become more pronounced. In

such cases the nitrogen is lowered, and the authors lay much emphasis

on "hypazuria." Also weight is laid on the indican output, and it is

believed that indicanuria is not alone a sign of intestinal decomposition,

but is really dependent to a certain extent on hepatic insufficiency. It is

no doubt true that the amount of indican is dependent on indol found in

the intestine, but indol can be destroyed or not by the organism, and it is

this deficient destroying function which to the writers' minds is a char-

acteristic of hepatic disease. That the urinary indican is not dependent

on the amount of indol, is shown in two of their cases:

Case 1. 25 mg. indol in feces = 0.19 indican.

Case 2. 9 mg. indol in feces= 0.39 indican,
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The uric acid output is dependent on the amount ingested and degree

of combustion. It is impossible to say if a diseased organism can form

more purin from a certain amount of protein than a healthy organism,

or if it can turn more purin. The authors believe that the increase of

urinary acid and purin bases is but a sign that the cells of the body and

their nuclein components are being destroyed. Only on this assumption

is it possible to compare the increase of uric acid seen both in hunger and

in liver disease.

The ammonia increase indicates acid intoxication, and runs parallel

with the volatile fatty acids. Acetone is always increased.

These characteristic findings could not be demonstrated in other

morbid processes. In other words, in typical hepatic diseases, all urinary

constituents selected by IVIoraczewski and Herzfeld for study were in-

creased, while in other diseases, some were increased and not others,

but not all in each case as in liver disease. They do not believe that there

is a substance excreted in the urine typical of liver disease, but the im-

portant feature is the meeting of many abnormal products. No dis-

tinction can be made between icterus catarrhalis and atrophy of the

liver. It may be that in icterus, acetone and carbohydrates are more

prominent, while in hepatic atrophy the uric acid and the amino-acids

(indicating protein destruction).

Obstructive Jaundice. It has long been a well-known clinical fact

that, in certain cases of obstructive jaundice, there is a great tendency to

hemorrhage. Various causes have been ascribed, delay of fibrin forma-

tion (]\Iorawitz and Bierich) decrease in liver function (Kunika), the

combination of calcium and bile pigments (King and Stewart), prevent-

ing the use of the former for clotting. Lee and Vincent^ have found no

delay in clotting time in simple catarrhal jaundice, but that in obstruc-

tive jaundice, with a liver functioning normally, there is a delay. This

delay, they believe, is due to a lack of axailable calcium in the blood and

may be more or less counteracted by the administration of calcium

lactate by mouth. In vitro bile itself prevents coagulation, but it is

doubtful if such concentration of bile ever occurs as will prevent entirely

the coagulation of blood.

When calcium is given to counteract the tendency to hemorrhage, it

must be administered in large doses, and over a period of several days

before any marked eft'ect on the coagulation time is observed. If prompt

eft'ects, which are, however, transitory in character, are desired, calcium

may be given intravenously, apparently without bad results.

Pressure of Bile Secretion during Obstruction of the Ductus Choledochus.

INIitchell and StifeP believe that the pressure in chronic obstruction of

the common bile duct rises no higher than in acute obstruction. It may

1 Archives of Internal Medicine, 1915, xvi, 59.

^ .Johns Hopkins Hospital Bulletin, 1916, xxvii, 78.
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indird he liioluT at the (mhI of tliroo hours thiin at the end of three days.
The authors are iiu lined to hehe\e that it is not on aeeount of the press-

ure that rupture oeeurs, l)ut because of the factor of infhimmation.
Primary Carcinoma of the Liver. Oka/iiki' examined the accounts of

721 postmortem eases in the patiiological laboratory of thcTokio (.'harity

Hospital, and obtained 12 cases of primary cancer of the liver, 1.7 per
cent. Splenic cnlar<;ement was present in 41.7 per cent., ascites in 91.7
per cent., edema in (KkI per cent., jaundice in 58.3 per cent. The tumor
generally occurred in the right lobe and was either single or multiple.

The dissemination through the liver was constant, but in one case the
tuiuor was limited to the right lobe. In 9 cases out of 12 the liver was
enlarged. It was normal in 1 case and atrophied in 2 cases. Metas-
tasis was noticed in 7 cases; 7 cases also had a cirrhosis of the liver.

DISEASES OF THE PANCREAS.

Pancreatic Secretion. Schleicher- has made researches on pancreatic
secretion in a most ])ainstaking manner, and has examined 22 i)atients

by means of the approved methods. His article contains a brief outline
of the individual method employed, and has a full reference appendum
which makes the paper particularly valuable. So valual)le it is, that I

shall quote at length from it, believing that but comparatively few
readers of this monograph have had an opportunity of seeing Schleicher's

original article. He divides the tests into four groups, those ha\-ing to do
with (I) disturbances of protein digestion, (II) disturbance of carbo-
hydrate digestion, (III) disturbance of nuclear digestion, (IV) disturb-
ance of fat digestion.

1. DisTUKiJANX'E OF Protein Digestion. Trypsin. 1. SahlTs GIu-
toid Capsule. A formalin-hardened capsule containing iodine, methylene
blue and salicylic acid is swallowed, and the urine or saliva is tested at
the end of four to six hours. This test has l)een bitterly assailed, and
rightly so, as I have written in preceding numbers of Progressive
]\Iedicine, and Schleicher also regards it as unreliable. Schleicher is

another observer who finds that gastric digestion plays a greater role

than duodenal digestion.

2. Gclodurat Capsvlc. SchlccJit. The principle of this method is to
produce a stool containing large amounts of pancreatic secretion, and
to test its powers of digesting a formalinized capsule. Such a capsule
containing charcoal is placed in 10 c.c. of the stool (obtained by means
of strong purgatives), a few drops of soda solution are added, placed in

the oven at 37° C, allowed to digest. Normally, there should be enough

' Abstract Journal of Aiiicrioau Medical Association, 19 1(), Ixvi, Go.
- Archives f. Verdauungskr., 191.5, xxi, 263.
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ferment present to digest the capsule in one-half to twenty-four hours.

The end-result is seen by the dark appearance of the stool, due to release

of charcoal from the capsule. If there is no digestion at the end of

twenty-four hours, trypsin is said to be absent. Schleicher has made
93 tests, and thinks the capsules are not specific for pancreatic ferment.

Sometimes they are digested by true gastric contents and artificial

mixtures within twenty-four hours. INIany other objections are brought

forward to show according to Schleicher's opinion, the worthlessness of

the test.

3. Plate Method of Miiller and SchlecJit. This method requires serum-

agar plates, upon which the stool is placed and digestion is allowed to

take place. A liquid stool being obtained by purgative, it is mixed with

10 per cent, glycerin water, made alkaline, and small portions are

"plated," by means of the platinum loop. The plate is placed in an

oven at 50 to 60° C, and if no depressions are seen at the end of twenty-

four hours, no trypsin is present. Schleicher has found the method

extraordinarily satisfactory and recommends it.

4. Trypsin Determination. Gross. The principle of this method is

the digestion of casein by tr;yT)sin and its precipitation when acetic acid

is added. A half-gram of purest casein is dissolved in 1000 c.c. of water

containing 1 gram of sodium carbonate. A purgative stool is mixed with

tliree parts of a 1 oij soda solution and filtered. In test-tubes containing

10 c.c. of the casein solution increasing amounts of fecal filtrate are

added, and the whole placed in an incubator. Normally, in five to fifteen

hours there is no precipitate, showing complete digestion of the casein.

Schleicher also agrees that this test is very satisfactory, a conclusion

reached by many observers.

II. Disturbance of Carbohydrate Digestion. A purgative stool

is filtered, and to increasing amounts of filtrate, 1 per cent, starch solu-

tion is added, and the whole incubated for twenty-four horn's, at the end

of which time the starch digestion is tested by means of to iodine solution.

Wolilgemuth, who devised the principle of the method, has made quanti-

tative estimations, particularly in urine, Albu has given his approval to

the method, and in the praise bestowed upon it, Schleicher concurs with

emphasis.

III. Disturbance of Nuclear Digestion. Schmidt's Nuclei

Test. In previous numbers of Progressive ]Medicine I have given

details of this method, its modifications and the opinion of its supporters

and of its detractors, and it will suffice to state that Schleicher is one of

the few recent writers who approve of the method.

IV. Disturbance OF Fat Digestion. 1. Winternitz. The pancreas

is loaded with the digestion of "mono iodinbehensaure ethyl ester,"

which makes greater demand on the organ than does ordinary fat. If

the fat is given on an empty stomach, it is not digested, but should be

given with food. Three or four c.c. of the "diagnosticum" are given
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with Ewald meal or .1 cup of milk, and the urine is tested at the cud of

three to five or ten hours for iodine. A positive rea(;tiou imhcates f^ood

pancreatic functioninji:. This method meets witli the approval of

Schleicher.

2. Ehrmann, This test resembles the oil meal of Boldyrelf but is

much easier to do. Seventy-five grams palmiii, a neutral fat containing

no fatty acid, are warmed and put in a susi)eiisi()n of :)() grams of rice

starch in 2')() c.c. of water, a little salt is added, some soilium l)icarbonate

also, and the mixture is swallowed. After two and a half hours, the

stomach is evacuated, the contents shaken with a solution of petroleum
ether i)0 c.c. and Benzol 10 c.c. (equal parts). The above ether fat layer

is put in a test tube and shaken with equal parts of a 3 per cent, cupric

acetate solution. If there has been no si)litting of fat, the ether layer

remains colorless, but if fat has been split, it becomes emerald green.

Schleicher believes the Ehrmann test is more satisfactory than the oil

breakfast of BoldyrefF Vollhard which is to give 200 c.c. of olive oil on an
empty stomach aiul then to remove it at the end of 45 minutes. After

centrifugalization there may be seen an oil layer, a bile green layer and
a lowermost layer containing ferments. The latter are examined for in

the usual manner.

Schleicher regards the Gross test and the Wohlgemuth test most
highly, and prefers not to draw any conclusions about the other tests

as there have been too few cases.

Diagnostic Value of Amylase in Pancreatic Disease. Using a simplified

modification of Wohlgcmuth's method, Stocks,^ finds that any increase

of the ferment in the blood serum denotes pancreatic disease, the increase

depending on the degree of obstruction in any part of the gland or its

ducts, or on the acuteness of the comhtion. The highest values were
found in a vase of acute pancreatitis, and Stocks believe that the estima-

tion of the amylolytic capacity of the blood serum and the urine is a

most delicate test of the efficiency of the pancreas, and is a most delicate

and reliable test for pancreas disease.

Cause of Death in Experimental Pancreatitis. Petersen, Jobling and
Eggstein,- injecting bile salts, trypsin and soap as activators, arrive at

the conclusion that death, in cases of acute pancreatitis is due to the

sudden flooding of the blood stream with the higher split products formed
at the expense of the pancreatic tissue, of which the proteose increase is

the chief index. Except in the experiments where trypsin was used,

there is no increase in serum proteose, which would be the phenomenon
if the intoxication were a pure trypsin shock, nor is there much change in

serum lipase. There was a distinct increase in antiferment (protective

agent) which apparently favors the recovery of the aminol.

1 Quarterly Journal of Medicine, 19 IG, ix, 21G.

-Journal of Experimental Medicine, 191G, xxiii, 491.
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Pancreatic Calculi. Einhorn^ gives a review of the literature after

1902, relying on Kinnicutt's paper for articles prior to that time. The
condition is a rare one, so that cases are worthy of discussion. Einhorn

presents the history of two cases, and regards the following as indicating

the correct diagnosis: Colic-like pains, occurring periodically in the epi-

gastrium, associated with a transient glycosuria, are probably caused by

a pancreatic stone. The sudden disappearance of the s\Tnptoms favors

the assumption that the stone has passed. The recurrence of a calculus

in the feces, consisting mainly of calcium carbonate and phosphor with-

out cholesterol or bile pigment, points to the pancreatic origin of the

stone. At the commencement, and for a long time to come, the process

may not at all interfere with the functions of the pancreas. Only later,

the presence of a calculus may lead to changes of the pancreatic tissues,

which, in turn, causes an impairment of the functions of this organ. The
occurrence of sugar in the urine during an attack is of prime importance,

although absence of this symptom would not mitigate against the diag-

nosis of pancreatic stone.

Einhorn recommends medical treatment; rest, warm applications, and

opium or atropine, during the attack. Shortly after the attack, frequent

small meals and the drinking of alkaline waters are indicated. Should

these measures prove inefficacious, an operation should be recommended.

' Medical Record, lOl.'i, Ixxxviii, 681.



DISEASES OF THE TvIDNEYS.

Bv J. HAROLD AUSTIN, M.I).

Bkfouk takiiiff up the diseases of the kidney proper, the writer wislies

to devote a few pages to eertain studies of the last year ujjon renal

function, diuresis and diuretics, certain histological studies of the changes

in the kidney in experimental and sjjontaneous nephritis in laboratory

animals, and certain advances that ha\e been made in our methods for

renal functional testing.

Diuresis. Among the ex])erimental studies upon renal function that

are of more or less clinical interest, are a number of re.srarclics ujxm

diuresis. Whether the renal excretory activity is dependent uj^on ner-

vous regulation, upon the action of a hormone or upon the mere concen-

tration of metabolites, such as urea, or of foreign substances, such as

phenolsulphonephthalein in the blood stream, are questions that have

a close bearing upon certain of our renal functional tests, upon the

validity of certain hyj)othetical laws of renal activity, such as Ambard's,

and upon the theories of the pathogenesis of diabetes insipidus, the action

of diuretics, etc. Certain recent experiments which bear upon these

questions will be briefly referred to without an attempt to give the

details.

Whether there are nerve fibers passing to the kidney, M'hose function

it is to control directly the excretory activity of the kidney, has long been

a disputed point. A study by L. Asher^ suggests that a dual nervous

apparatus exists for the kidney, with nerves both for stimulation and

for inhibition, but that under ordinary circumstances, the mere j)resence

of metabolites, such as urea, in the circulating blood is sufficient stimulus

for the kidney without the intervention of any secretory nerves. K. G.

Pearce and E. P. Carter- and W. C Quimby'' find no evidence in their

experiments of the existence of any secretory nerves essential for kidney

function.

L). Cow^ showed, in 1014, that a physiological amount of normal saline

solution may fail to induce diuresis when injected into the circulation,

but may give diuresis when introduced by mouth. His further studies

suggest that the pituitary gland gives out a diuretic substance to the

1 Dcutsch. iikhL Wchnschr., 1915, xli, lUOU.

^ American Journal of Physiology, 1915, xxxviii, 313.

' Journal of Experimental Medicine, 1916, xxiii, .53.5.

* Journal of Physiology, 1915, xlix, 441.
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blood upon being stimulated by a substance derived from the gastro-

intestinal mucosa and carried by the blood stream to the pituitary. The

exact purpose of this relationship is not at present clear. Its existence

has, however, a direct bearing upon the possible relation of pituitary

disorder to certain cases of diabetes insipidus.

The CAUSE OF THE DIURESIS EXCITED BY CAFFEINE has for somc time

been a subject of dispute. One school has attributed it wholly to the

action of caffeine upon the circulation in that it leads to an increase in

the rate of blood flow through the kidney, and, as a result of this, to an

increased urinary secretion. The other school has insisted upon the

importance of a direct stimulating action of the drug upon the renal

epithelium. An experiment on the perfused kidney which strongly

supports the second view has been carried out by A. N. Richards and

O. H. Plant.i

Caffeine in their experiments caused diuresis in the perfused kidney

even when the rate of blood flow through the kidney remained constant.

Hence the increase in blood flow which occurs in the intact animal as the

result of the action of caffeine upon the renal vessels is not an indispens-

able factor in the caffeine diuresis.

G. Pierce and A. M. Keith^ last year presented work and certain sug-

gestions upon the relation of the kidneys to blood-sugar and the

SO-CALLED THRESHOLD PHENOMENON. Most substances ill the blood fall

into one of two classes with respect to renal function. Either they do not

pass through the normal kidney at all, the kidney being impermeable to

them, as in the case of the serum proteins, or they are excreted by the

kidney whenever present in the blood and the rate of excretion is in

some degree dependent upon their concentration in the blood; to the

latter class belong urea, uric acid, iodides, most salts, etc. Sugar and

certain other substances exhibit a behavior different from either of the

groups named. While sugar passes readily through the kidney when

present in the blood in excess of a certain concentration, there is an abrupt

cessation in its excretion when the blood concentration falls to a certain

level. This level is, according to recent work by Keith, about 185 mgm.

per 100 c.c. The mechanism by which such a threshold phenomenon

can be brought about has been a matter of much speculation. These

authors have brought forward certain facts in support of the hypothesis

that sugar, when present in the blood below the so-called threshold con-

centration, fails to appear in the urine because it is oxidized by the renal

cells and utilized by them as a source of energy as fast as absorbed. Only

when the blood concentration reaches such a level that the absorption of

the sugar by the renal cells is more rapid than its oxidation in these cells,

does the sugar pass through the renal cells and appear in the urine. In

1 Journal of Pharmacology and Experimental Therapeutics, 1915, vii, 485.

- Proceedings of Society of Experimental Biology and Medicine, 1915, xii, 210.
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support of tlioir hypothesis is the fact, pointed out hy them, that only

those sugars wiiieh are oxidized in the body exhibit this thresliold plie-

nomenon. This same hypothesis might possibly be applied to other

substances which find their way through the kidneys only when their

concentration in the blood rises above a certain level, if it can be shown
that they are substances capable of being metabolized by the renal

tissue. Hemoglobin very possibly belongs in this group since, as H. M.
Pearce, J. H. Austin and A. B. Eisenbrey^ showed, hemoglobin appears

in the urine only when it has accumulated in the blood above a certain

level of concentration, and Hooper and Whi[)plc'- have found that other

tissues than the liver may produce both bilirubin and urobilin from

hemoglobin.

T. Itakura' has presented evidence of a further relation between the

kidney and the blood-sugar. His work, he believes, suggests that there

may be some internal secretion from the kidney which exerts a regulating

influence on the blood-sugar concentration. He found that within an

hour to an hour and a half after ligation of either the renal arteries or the

renal veins of the rabbit, but especially the veins, there was a pronounced

and to some extent, persistent rise of the blood-sugar. Furthermore, he

found that this persisting hyperglycemia was markedly reduced, in some
cases almost to normal within two or three hours after the injection of

about 15 c.c. of blood from the renal vein of another normal rabbit.

Pathological Histology. A number of valuable contributions to the

pathological histology of the kidney have been made during the year, and

some of these have a definite bearing upon our clinical concej)tion of

nephritis. One of the most interesting of these, is the study of ^^^ deB.

MacNider^ upon the kidnej'^s of dogs exhibiting a naturally acquired

chronic nephritis. As the condition is associated with constant or inter-

mittent albuminuria and with the presence of casts in the urine, it is

possible to select these animals from a series of dogs and to secure the

kidneys at once in various stages of the condition and fixed immediately

after death. Opportunity is thus given for a study of the chronic

nephritic kidney in certain respects superior to that offered by human
material. In all of the 42 cases, there was found a chronic productive

nephropathy, in the majority largely confined to the glomeruli and in-

volving both the capillary tufts and the capsules. Indeed, the out-

standing characteristic, in this series, was the localization of the kidney

injury in the glomeruli. While it may be true that sometimes this was
merely an initial step to further damage, it is also true that the essential

pathology in these chronic nephropathies may be localized glomerular

changes for a long period without the establishment of subsequent

^ Journal of Experimental Medicine, 1912, xvi, 375.

2 Ibid., 1916, xxiii, 137.

3 Mitth. a. d. med. Fakultat der kon., Univ. of Tokyo, 1916, xv, 197.
•• Journal of Medical Research, 1916, xxxiv, 177.
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changes in other tissues of the kidney. MacXider's findings in this

respect are of great interest to the chnician. The identification of the

more serious forms of nephritis with the type known as chronic glom-

erulonephritis has been much emphasized of late. ]Moreover, Volhard

and Fahr laid especial stress upon the early stages of chronic glomerulo-

nephritis, which might be many years in duration, in which they believed

the lesions were almost confined to the glomeruli, while the tubules often

remained relatively intact. In this stage, the clinical evidences of the

disease are albuminuria, casts of various types and elevated blood-

pressure, which may be only moderately or extremely high. The renal

functional tests in this stage are commonly quite normal, and it is only

later, as the tubules become secondarily diseased, that the renal func-

tional tests become impaired and evidences of uremia appear.

It is interesting that many of the kidneys were grossly normal but, in

spite of this, exhibited sometimes advanced glomerular disease. That

this discrepancy between gross and microscopic findings occurs in the

human kidney is known, but cannot be too frequently emphasized.

As a rule, the glomeruli exhibited a hyperplasia of fibroblasts as a dift'use

process throughout the capillary loops. In a few instances, there was a

localization to the base of the tuft. There was usually new connective

tissue, obliterating the capillaries, or leaving them with greatly thickened

walls.

Some epithelial degeneration and repair was seen in the distal portion

of the proximal convoluted tubules and in the ascending Henle loop in

some cases.

How readily the changes described by ]MacXider in the capillaries of

the glomeruli could lead to faulty circulation through these vessels can

be seen. ^Vhate^•er the mechanism may be by which the elevation of

blood-pressure brought about in glomerulonephritis, the necessity for

its existence may readily be surmised.

MacXider^ has subjected such animals to anesthesia, either with mor-

phine-ether or Grehant's anesthetic. Following the technic used by him

in earlier studies on uranium nephritis, he gauged the functional capacity

of the kidney after the development of a state of complete anesthesia, by

the rate of urinary flow and by the kidneys' ability to increase the urinary

flow in response to certain diuretics: theobromine, urea and glucose.

Following the development of a state of complete anesthesia, he found

all of the normal animals still diuretic and responsive to diuretic sub-

stances. In the nephropathic animals, however, the anesthetic induced

a marked effect upon the functional capacity of the kidney, in some

experiments the animal becoming acutely anuric following the anesthetic

and in other experiments the output of urine being greatly reduced and

the kidneys of these animals failing to respond to diuretic substances.

• Journal of Medical Research, 1916, xxxiv, 199.
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The normal animals showed, on histoloirical examination, normal kid-

neys except for eoiiffestion, shrnnken epitliclium in the conxoluted

tubules and fat in the ascendinji^ loops of llcnlc In the nephropathic

animals aft(M- an(>stlietization in addition to the |)atliol()<,^y of the chronic

<;l()mernlonephr()|)athy there was an acute swelling' and necrosis of the

epithelium of the convoluted tubules.

E\i<lently. althon,y;h the tul)nles of these kidneys the seat of a chronic

glomerulonephritis may apj)ear little, if at all, damaged before the anes-

thetic, they are, nevertheless, in some way altered so as to be luucli more

suscej)tible to certain deleterious influences and to readily undergo such

degeneration or necrosis as to seriously imi)air their functional capacity.

That the same thing is true in the glomerulonephritis of man, is highly

probable.

In chronic parenchymatous nephritis (in/jjlold may not infrc(juciitly be

found in the glomeruli. It is commonly attributed to conditions with

long continued chronic suppuration, but C H. Bailey^ has demonstrated

that it may be produced exj^erimentally in the spleen, kidney and liver,

following repeated intravenous injections of living B. coli communis even

though suppurative lesions did not, as a rule, develop.

An investigation which is interesting in showing what different fi/pe.i of

nephritis may he excited by very closely related toxic substances, is that of

L. Pearce and W. H. Brown^ upon the character and distribution of the

renal injury produced by various arsenicals. The arsenicals used were

arsenious and arsenic acid, salvarsan, sodium cacodylate, neosalvarsan,

atoxyl and arsacetin. Some of these produce a predominantly vascular

injury, while others produce predominantly a tubular degeneration or

necrosis; in addition, the interstitial connective tissue proliferation may
be very conspicuous and this may be the case when the vascular injury

is only slight.

Renal Functional Tests. A large number of tests for this purpose are

now available, many of them of considerable value, and the choice of

those best suited for routine use varies somewhat with the individual

worker. They may be grouped as follows:

1. Tests based upon the elimination in the urine of dye-stuffs or

chemicals (phenolsulphonephthalein, etc.).

2. Tests based on the elimination of water, total nitrogen or urea and

chlorides in the urine when, to a standard diet, test quantities of water,

urea or salt are added (Albarran, v. Monakow and Pirondini) or when

the patient is placed for a test day on a standard mixed diet and the

urinary composition is studied at frequent intervals during the day and

during the following night. (Iledinger and Schlayer, and Rosenthal.)

3. Tests based upon alteration in the composition of the blood as

shown by the freezing point, refractive index, dry residue, protein con-

1 Journal of Experimental Medicine, 1916, xxiii, 773. - Ibid., xxii, 442.
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tent, total non-protein nitrogen content (or one of its fractions; urea,

uric acid, ammonia, amino-nitrogen or creatinin), chloride content or

phosphate content.

Of the tests depending upon the elimination of a foreign substance, the

phthalein test continues to grow in favor, and supersede the others. A
few contributions of special interest have been made during the year to

the literature of the test.

The Phthalein Test in Orthostatic Albuminuria has been studied

in seven children by T. C. Hempelmann^ and the effect of posture on the

test determined in these cases. Only marked cases of the so-called

lordotic type were used in these studies—cases in which large amounts of

albumin appeared in the urine after such a simple procedure as having the

child stand against the wall for ten minutes with the heels and back of

the head touching the wall, thus throwing the shoulders well back, and

bringing the lumbar spine forward. In all cases the urine Avas free from

albumin after a night's rest in bed. It is noteworthy that in all the cases

the albumin precipitated on the addition of acetic acid in the cold was

very considerable although this precipitate was usually increased by

heating. No casts were found in the urine.

Position was without effect upon the phthalein test in normal cases.

The phthalein output in the seven abnormal cases in normal position

ranged from 58 to 86 per cent, for two hours. ^Yhen these patients were

placed in a lordotic position, producing a marked albuminuria, the total

output of phthalein in two hours was reduced on an average 12.9 per cent.

The most marked feature, however, was the retardation which took place

in the output during the first hour, the average in these cases being 17.6

per cent, less in the lordotic position.

If the above findings may be regarded as lending support to any of the

various theories of pathogenesis, it would probably be that one which

assumes a mechanical interference with renal circulation as the chief

causative factor in the production of an orthostatic albuminuria. Jehle,

who has been the most ardent advocate of this theory, believes that the

accentuation of the normal forward curve of the lumbar spine so com-

monly seen in individuals with orthostatic albuminuria, produces an

interference with the renal circulation either by compressing or stretching

the renal vessels, or otherwise causing a congestion of the kidneys. He
does not deny that vasomotor influences may affect the degree of albumi-

nuria, but believes the mechanical factor to be the main feature, without

which there is no orthostatic albuminuria. In support of his contention,

he submits evidence to show that effacing the lordosis by postural

methods causes a disappearance of the albuminuria, and that, further-

more, it is possible to produce an albuminuria in normal individuals by

pressure directed through the abdominal wall against the great vessels,

1 American Journal of Diseases of Children, 1915, x, 408.
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or if in animals, })y diroctly constricting or coini)ressing tlic renal vessels

for a short time. Snch methods would produce a retardation of the

renal circulation, and would probably delay the excretion of a drug, such

as phenolsulphonephthalein.

In six cases of orthostatic albuminuria in which the jjhtlialein test was
tried by L. F. Barker and F. J. Smith,' the excretion was entirely normal
in four, and was 5 per cent, lower than normal in one. In the other

patient, it was 14 per cent, lower with the patient standing than when
made in the recumbent posture. In another case, however, there was
no reduction in the amount of dye, even when the conditions producing

oliguria and the maximum degree of albuminuria were present.

The kidneys' ability to excrete rapidly large quantities of water

ingested, with reduction of the urinary specific gravity, is a simple renal

test, which we discussed last year. Albarran administered for such an
"experimental polyuria" 350 c.c. of a natural diuretic water, noting the

curve of excretion at half hour intervals for the next two hours. Pirno-

dini- has recently devised a somewhat similar test which he calls an
" experimcntaJ azoturia" He gives 10 gms. of urea in 300 c.c. of water

and measures the urinary volume and urea output, absolute and relative,

at half hourly intervals for three or four hours. lie found that the urea

excretion, like the water excretion in Albarran's test, reaches its maxi-

mum in the third half hour after injection, from which time its excretion

curve exhibits a decline which is, however, less steep than the decline of

the M'ater cur^-e. The quantity eliminated in the first two hours is

approximately 4 grams but this figure varies considerably and may
be normally as low as 3 grams. In renal lesions, the urea curve varies

from the normal in proportion to the severity in the alteration in renal

function, exhibiting disturbances which are readily recognized, such as

slowniess of urea elimination, dual summits or slow descent of the curve;

the elimination of urea in these cases is slow and irregular, there is a

diminution in the total elimination and less marked oscillations in the

curve. The degree of disturbance is not always, however, proportional

to the alteration in the urea excreting coefficient of Ambard.
This method of Pirondini does not appear to the writer to give suffici-

ently definite results to place it on a par with a number of the other

methods of testing renal function. The renal test-meal about to be

described seems to him of rather greater value.

A Renal Test-meal, formulated by v. Monakow, was described in

Progressive ^Medicine last year, in which the patient was placed on a

constant diet, and, when an even output of nitrogen and chlorides had
been secured, the ability of the kidneys to excrete promptly an added
dose of urea, and, on another day, of sodium chloride was determined.

1 American Journal of Medical Sciences, 1916, cli, 44.

2 II Policlinico, 1915, xxii, Sez. chir. 259, 294, 326, 398.
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The method of v. Monakow has the disadvantage of requiring about a

ten day period for completion, accurate collection of all urine during this

period being essential. For this reason the method of Hedinger and

Schlayer, studying the urinary output and composition during two-hour

periods of a single day on a standard renal functional test diet, has

obvious advantages. The patient must have been on approximately the

same diet for the two preceding days. H. O. ]\Iosenthal' and Christian,

Frothingham, O'Hare and Woods^ have independently simplified the pro-

cedure and extended the analysis to include not only water and salt

output, as suggested by Hedinger and Schlayer, but also nitrogen, a very

important addition to the method. The directions for the renal func-

tional test-meal employed by Mosenthal are as follows:

" All food to be salt-free food from the diet kitchen. Salt for each meal

will be furnished in weighed amounts. (One capsule of salt, containing

2.3 gm. of sodium chloride, is furnished for each meal. The salt which is

not consumed is returned to the laboratory, where it is weighed, and the

actual amount of salt taken is calculated.) All food or liquid not taken

must be weighed or measured after meals and charted in the spaces

below. Allow no food or fluid of any kind except at meal times. Note

any mishaps or irregularities that occur in giving the diet or collecting

the specimens.

Breakfast, 8 a.m.

Boiled oatmeal, 100 grams.

Sugar, 1 to 2 teaspoonfuls.

Milk, 30 c.c.

Two slices of bread, 30 grams each.

Butter, 20 grams.

Coffee, 160 c.c.
]

Sugar, 1 teaspoonful. ! 200 c.c.

Milk, 40 c.c. I

Milk, 200 c.c.

Water, 200 c.c.

Dinner, 12Noon.

]Meat soup, 180 c.c.

Beefsteak, 100 grams.

Potato (baked, mashed or boiled), 130 grams.

Green vegetables, as desired.

Two slices of bread (30 grams each).

Butter, 20 grams.

Tea, 180 c.c. 1

Sugar, 1 teaspoonful. \ 200 c.c.

Milk, 20 c.c. J

Water, 250 c.c.

Pudding (tapioca or rice), 110 grams.

1 Archives of Internal Medicine, 1915, xvi, 733.

2 American Journal of Medical Sciences, 1915, cl, 655,
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Supper, 5 p.m.

Two eggs cooked in any style.

Two slices bread (30 grams each).

Butter, 20 grams.

Tea, 180 c.c.
|

Sugar, 1 teaspoonful.
[
200 c.c.

Milk, 20 c.c. J

Fruit (stewed or fresh), 1 portion.

Water, 300 c.c.

8 A.M. No food or fluid is to be given during the night or until 8 o'clock

the next morning (after voiding), when the regular diet is resumed.
" Patient is to empty bladder at 8 a.m. and at the end of each period, as

indicated below. The specimens are to be collected for the following

periods in properly labeled bottles, to be furnished by the Chemical
Division of the JMedical Clinic:

"8 a.m. to 10 a.m.; 10 a.m. to 12 m.; 12 m. to 2 p.m.; 2 p.m. to 4 p.m.;

4 p.m. to 6 p.m.; 6 p.m. to 8 p.m.; 8 p.m. to 8 a.m.

"Specimens are to be left in the ward until called for at 8:30 a.m. by
attendant from the chemical laboratory.

"The above dietary contains approximately 13.4 grams of nitrogen,

8.5 grams of salt, 1760 c.c. of fluid, and a considerable quantity of purin

material in the meat, soup, tea and coffee. All of these purins act as

diuretics, and it is on the mode of excretory response to such stinuili

that this method of study of renal function depends." Mosenthal points

out that since the food as found in most households suffices to carry out

these tests, and the procedure is not a complicated one, it need not be

confined to hospitals.

The most important characteristics of the urine in normal individuals

on this nephritic test diet are according to Mosenthal

:

"1. Variations in the specific gravity of the urine specimens (usually

ten points or more).

"2. The balance between the daily output and intake of salt, nitrogen

and fluid. This should be approximatel}^ equal.

"3. A night urine high in specific gravity (at least 1.016, but usually

1.018 or higher), high in its percentage of nitrogen (above 1 per cent.)

and small in amount (400 c.c. or less), regardless of the quantity of fluid

ingested or the amount of urine voided during the day."

When kidney function becomes impaired, the changes that occur may
be formulated as follows, although this order of events will not follow in

every case:

1. Nocturnal polyuria (over 400 c.c).

2. Tendency to total polyuria (the volume of urine equals or surpasses

the quantity of liquids ingested).

3. Fixation of specific gravity, gradually becoming more intense, until

it is absolute and the specimens only show a maximum variation of

10
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1 or 2 degrees. In the earlier stages, specific gravity may be fixed at a

higher level than later.

4. Fixation of the two-hourly quantities of urine eliminated. That is,

the usual polyuric response to meals is absent.

5. The quantity of night urine may diminish to within normal limits.

Such night urines, however, are characterized by a low specific gravity

and a low percentage of nitrogen.

6. A retention of both salt and nitrogen, which may become very

marked.

Such functional pictures, however, are not confined to nephritis.

They are found regularly in many other conditions: pyelitis, CA^stitis,

hypertrophied prostate, marked anemia, pyelonephritis, polycystic kid-

ney, and diabetes insipidus. The cause of diminished renal function, it

is clear, must be sought for in many directions—the urinary passages,

the blood or the kidney itself. Prognosis and therapy will depend largely

on the cause of the fundamental impairment and not on its degree. A
divergence between the degree of functional renal involvement and the

intensity of the signs and symptoms of nephritis is frequently found, and

accentuates the lack of parallelism that there may be between functional

and anatomical lesion.

'* In chronic diffuse (parenchymatous) nephritis, the condition of renal

function is characterized by its variability. In these instances, the

results of the test-meal have proved to be extremely valuable in giving

an idea of the status of salt, nitrogen and water excretion, besides the

picture of renal efficiency as a whole. " The findings in myocardial

insufficiency vary according to the activity of the heart. Distinct

differences are found with myocardial decompensation between the

period of accumulation of edema, the period of eliminating edema, and

subsequently, Avhen cardiac compensation is again fully established.

It requires some time before the kidney resumes its normal activity.

The intervening period is indicated by a tendency to a low, fixed specific

gravity and a nocturnal polyuria. During the period of full myocardial

decompensation the results of kidney activity are very characteristic,

the specific gravity is markedly fixed at the level of about 1 .020, the salt

output is diminished, that of nitrogen is high in marked contrast to the

salt, and there is oliguria. When chronic nephritis and cardiac decom-

pensation coexist, as they so often do in hypertensive nephritis, the urine

may exhibit the characteristics due to either lesion. The determining

factor is probably to be found in the chronic nepliritis which may or

may not be so far advanced as to present an unchanging barrier to the

influence of renal congestion."

The study of renal function by means of the test-meal gives, Mosen-

thal believes, as valuable information as the longer test of v. INIonakow.

It is far superior to the experimental azoturia test of Pirondini affording

information as to the chloride-handling capacity of the kidney as well as
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to its urca-excretiiig powers, aiul serving even as regarrls urea as a much
better guide in the regulation of diet. "As a therapeutic guide it is Uke-

wise of far more value than any of the tests based upon the injection of

dyestufl's or chemicals. It possibly possesses no advantages over the

evidence of nitrogen accumulation afforded by direct analysis of the blood

or plasma for urea or non-protein nitrogen. These latter methods
demand of the i)atient merely the drawing of the necessary blood from

the vein, a procedure often less incommoding, especially to a patient

not very ill, than the careful regulation of diet for three days and the

accurate collection of m-ine in periods for twenty-four hours. In a

patient very ill, perhaps on the verge of uremia, the test-meal must, of

course, be materially modified as such a high salt and protein intake

would be injurious." Apparently as regards retention of chlorides, how-
ever, the test-meal is proving superior as a guide to dietary regulation,

to the estimation of the plasma chlorides. Possibly when we have more
studies at hand upon the plasma chlorides, this view may be changed.

(For further studies upon the renal test-meal see the quotation from

OTIarc, p. 155.)

The Blood in Relation to the Kidneys. Alterations in the Composi-

tion OF THE Blood : Butterfield, Erdwurm and Braddock^ have studied

the freezing point of the blood serum as a measure of the concentration

of the components of small molecular dimension, such as salts, urea,

purins, creatinin, etc., the refractive index, and protein-content as a

measure of the solids of larger molecular dimensions, and the dry residue

as a measure of total solids. The last three factors may be looked upon
from the opposite point of view as rather a measure of the water-content

of the serum, diminution in these solids being evidence of hydremia.

It appears from their findings that arteriosclerosis with hypertension

leads to the highest concentration of solids in the blood, but that the

increase is in the proteins rather than in the salts, urea, etc. In the

edema of chronic nephritis precisely the reverse of this picture is found,

the solids being low, but again the alteration being in the proteins with-

out much change in the concentration of salts, urea, etc. Cardiac de-

compensation with edema does not cause any notable change. Chronic

nephritis with uremia leads to increase of the salts, urea, etc., as shown by
the depression of the freezing point.

As a routine method of study for diagnostic purposes, estimation of the

freezing point would seem to have less to commend it than estimation

separately of the urea and chlorides of the blood or plasma, unless

possibly its simplicity.

Non-Protein Nitrogen of the Blood. The significance of increased

concentration of the non-protein nitrogen of the blood or of its separate

components was discussed at length last year. Not much need be added

^ American Journal of the Medical Sciences, 1916, cli, 63.
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to what was said then. One matter of terminology deserves a httle

emphasis. In some of the discussions of this subject, confusion has been

brought about by the use of the term nitrogen-retention or chloride-

retention for increased concentration of these substances in the blood.

This terminology is natural since the conception usually held is that any

considerable increase in these substances in the blood is, in the great

majority of instances, due to impaired eliminative function on the part

of the kidneys with the resulting accumulation in the blood to an ab-

normal concentration—a state of affairs to which the term retention

might appropriately be applied. The terms nitrogen-and chloride-

retention have, however, already been used in a distinctly different

sense. By retention in this older sense is meant, of course, an intake of

nitrogen or chlorides or other element in excess of its output, as deter-

mined in a balance experiment. While nitrogen-retention in this sense

might be associated with nitrogen accumulation in the blood, it need not

necessarily be so. Nitrogen-retention may occur during gro\\1:h or the

building up of tissue without nitrogen accumulation in the blood. On

the other hand, nitrogen accumulation in the blood may persist with a

constant non-protein nitrogen concentration of two or three times the

normal and yet the daily balance of nitrogen intake and output may be

perfect, the impaired kidney's excreting urea at a rate just sufficient to

maintain the balance under the whip of the abnormally high in-ea con-

centration in the blood. Under these circumstances there is marked

nitrogen accumulation in the blood, but, in the proper sense, no nitrogen

retention. The writer, himself, has been guilty more than once in the

past of having misused the term nitrogen-retention.

V. C. Myers and W. G. Lough^ have described a method very similar

to Folin's for estimating the creatinin of the blood which requires about

(5 c.c. of oxalated blood. They find that the estimation of the creatinin

of the blood is a valuable diagnostic and prognostic test. The creatinin

rises above 2.5 mgm. per 100 c.c. (0.9 mgm. of creatinin nitrogen) almost

Avithout exception only in conditions with renal involvement. Creatinin

values from 2.5 to 3 mgm. (0.9 to 1.1 mgm. creatinin nitrogen) may be

viewed with suspicion; figures from 3 to 5 mgm. (1.1 to 1.9 mgm,

creatinin nitrogen) are to be regarded as decidedly unfavorable, while

over 5 mgm. probably indicate an early fatal termination.

More recently, Myers, Fine and Lough- have studied the uric acid, urea

and creatinin in a series of chronic nephritics. The permeability of the

kidney is impaired in these cases, as indicated by an increase first of uric

acid, later of urea, and lastly, of creatinin. These findings are not

entirely in accord with those of Woods to be detailed.

A. C. Woods^ has studied the nitrogen imrtition in the blood and spinal

1 Archives of Internal Medicine, 1915, xvi, 536.

2 Ibid., 1916, xvii, 570. ^ Ibid., 1915, xvi, 577.
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fluid of IS cases witli special reference to the possible causation of

aU)N in ill II ric retinitis.

Chaiilianl attempted to explain alhnniinnric retinitis on the grounds of

a liypercholcsterineniia, while Onfrey and lialavoine attempted to show

that changes in the viscosity of the blood played an important part.

The theory that attracted the greatest amount of attention, however,

was that advanced by Widal, in 1910. He stated that albuminuric

retinitis was the result of the retention in the blood of urea or of some

nitrogenous body closely allied to urea.

In Woods study estimations were made of the total non-protein

nitrogen, of the ammonia nitrogen, of the urea nitrogen, the uric acid,

creatinin, combined creatinin and creatin and of the amino-acid nitrogen

of the blood. Estimations were also made of the total non-protein

nitrogen and urea nitrogen in the spinal fluid taken at the same time

as the blood.

While the highest accumulation observed, 200 and 257 mg. of non-

protein nitrogen per 100 c.c. of blood, happened to occur in cases of

albuminuric retinitis, nevertheless marked retinitis occurred at prac-

tically any level of nitrogen accumulation. There appears to be no

close relationship whatsoever between either total non-protein nitrogen

accumulation, or any component part, and the occurrence of albumin-

uric retinitis.

The uric acid figures were the last to show any marked increase as the

total non-protein nitrogen rose. Only 2 cases showed any marked uric

acid retention. In these 2 cases blood was taken thirty-six and twelve

hours before death. The creatinin showed roughly a proportionate

increase as the total non-protein nitrogen rose, averaging in all 3.4

per cent, of the total non-protein nitrogen.

"In the limited number of cases in which as complete partitions as

possible were done, figures are given showing the 'residual nitrogen.'

These figures were obtained by subtracting the sum total of the deter-

mined component nitrogen constituents from the total non-protein

nitrogen. These figures are of interest in that they seem in several cases

to run roughly parallel with the severity of the case as observed clinic-

ally." "The urea content of the spinal fluid throughout approximately

equaled that of the blood, as shown before by Widal, Javal, and others.

It does not seem probable that nitrogen determinations in the spinal

fluid give any greater diagnostic or prognostic significance than those in

the blood."

Woods findings regarding the late rise of uric acid in the blood are not,

it will be seen, in harmony with those of Myers, Fine and Lough just

quoted.

Tileston, Wilder and Comfort^ made a study of the total noii-pnifcin

^ Americau Juuinial of Diseases of Children, 1915, x, 278.
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nitrogen and the urea of the blood by the method of FoHii and Denis in a

series of children and also carried out the phthalein test by the usual

technic obtaining the urine in every instance by catheter.

Blood in the case of children over two years of age was taken for

examination before breakfast after a twelve hours' fast, as considerably

higher figures were sometimes found at other times of the day. How-
ever, in the case of children acutely sick and taking in consequence less

than the accustomed amount of food, the blood may be taken at any

time of the day without the liability of error.

The Phthalein Excretion in Normal Childreii was found to vary from

35 to 64 per cent, for the first hour, and from 17 to 44 per cent, for the

second hour. The total excretion for the two hours was much more

constant, from 78 to 81 per cent.

From this study one may conclude that in the acute infections of chil-

dren, the phthalein test may show pronounced depression without

apparent cause, and but little significance should be attached to such a

finding unless there are associated signs of nephritis. An increase in

either blood urea or total non-protein blood-nitrogen in these cases is the

rule in cases tending toward uremia, and these tests should be of diag-

nostic value.

The blood, however, must be taken before the morning feeding,

after several hours' fasting, otherwise a misleading elevation of the

figures may result from the influence of the food.

H. T. Karsner, H. A. Bunker and G. P. Grabfield^ studied in dogs the

influence of reduction of the kidney substance by partial excision ii'pon the

7ion-proiein nitrogen of the blood and upon the nrinary output and excretion

of urea. The animals were kept on a diet of dog biscuit. Passing over

the influence of the operation ijer se during the first twenty-four or forty-

eight hours, it was found that removal of one-sixth or one-half of the kid-

ney substance led to no increase in the non-protein nitrogen of the blood.

Removal of approximately two-thirds of the kidney substance led to a

slight increase persisting several days. The urine at the same time was

normal in amount and concentration. Diarrhea occurred frequently

even after excision of only one-half of the kidney substance. Following

complete removal of the kidney substance, a rapid rise of the non-protein

nitrogen in the blood occurred, the increase being about GO mgms. per

100 c.c. of blood per day. Death occurred on the third or fourth day.

During the past year, Bang^ has published a small monograph detail-

ing his methods for microchemical examination of the blood for the fol-

lowing components: chlorides, non-protein nitrogen, urea, coagulable

protein, blood sugar, fat, total dried substance. For each of these exami-

' Journal of Experimental ]\Iedicine, 1915, xxii, 544.

2 Ivar Bang. Methoden zur Alikrobestimmung einger Blutbestandteile, Wieslmden,

1916.
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nations lie uses two drops of blood from the finger or ear received on a

small piece of specially prepared absorptive paper.

Bang presents detailed studies to establish the accuracy of these

methods and considers that they compare favorably with the other

methods available for the same components.

At first sight, that in these methods only two or three drops of blood

from the finger is required and that it is unnecessary to enter a vein,

might appear to offer considerable advantages over such methods as

Folin's, Van Slyke and Cullen's urease, Bloor's methods for blood fats,

etc. The writer does not believe, however, that for ordinary routine

work this is the case. When working with such minute quantities of

blood, the extraordinary precautions which one must take to secure

sufficiently pure reagents and to keep these and the apparatus uncon-

taminated in the minutest degree, renders the laboratory work distinctly

more arduous and much more subject to unforeseen errors than is the

case with those methods just mentioned and similar ones devised in the

laboratories of this country during the last few years which employ from

1 to 10 c.c. of blood for analysis.

Possibly Bang's methods might be desirable for certain studies where it

is necessary to analyze the blood at frequent intervals, but because of

their admittedly greater error, they cannot be used to detect such small

changes as can other methods and their value for this purpose is conse-

quently limited. Using these methods. Bang has published the results

of studies of the total nitrogen and urea in normal individuals, certain

species of animals, and in experimental conditions, such as fasting, after

feeding, in nephritis from various toxic agents and in phosphorus poison-

ing. He has divided his total non-protein nitrogen into two fractions

—

the urea fraction, including ammonia, and the remainder to which,

unjustifiably, he gives the name amino-acid fraction. Bang, himself,

recognizes that this fraction includes not only amino-acids, but also

uric acid, creatinin and other components, but he assumes that the

amino-acids constitute so much the larger part of the group as to warrant

so designating the whole fraction. Analyses of the amino-nitrogen of the

blood by the Van Slyke method do not support this view, even in normal

blood. In nephritic blood, moreover, the uric acid and creatinin values

may far exceed the amino-nitrogen of the blood, rendering Bang's

assumption in nephritic studies highly misleading.

A valuable study of the effects of jjliosphonis imisoning and also of

chloroform poisoning is that of E. K. INIarshall, Jr., and L. G. Rowntree.^

They find that the total non-protein nitrogen, urea and amino-acids of

the blood serum show a definite and sometimes marked increase in phos-

phorus poisoning. These changes are not so evident in chloroform

poisoning, although they sometimes occur. They are usually terminal

1 Journal of Experimental Medicine, 1915, xxii, 333.
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phenomena. This increase of the nitrogenous products in the blood is

associated with an increase of these substances in the urine except that

there is a very low urea X percentage in the urine in severe, fatal chloro-

form poisoning. Hence the increase in the blood cannot be attributed

wholly to a renal insufficiency, but must indicate an increased protein

katabolism, as well as renal insufficiency, to explain this accumulation.

Terminal acidosis, as evidenced by increased hydrogen-ion concentration

in the blood, usually occurs.

H. Davis and N. B. Foster^ have shown that the accumulation of urea

and other forms of non-protein nitrogen is not only in the blood in neph-

ritis, but in the tissues as well.

A study of the blood-urea findings before mid after anesthesia by D. F.

Cameron^ is of much interest.

The effect of nitrous oxide-oxygen-ether anesthesia wdth rebreathing,

very little ether being used, was studied on 13 patients. The blood-

urea determinations were made twenty-four hours or less before opera-

tion, and from twenty-four to forty-eight hours afterward, and sometimes

subsequently, at from three- to five-day intervals. All patients except

one showed a more or less marked rise in blood-urea immediately follow-

ing operation, the average being 21 mgm. per 100 c.c. of blood. Another

study was made of the blood-urea findings before and after ether-anes-

thesia by the open method in twenty-five miscellaneous cases

:

Apparently the increase in blood-urea concentration following opera-

tion under gas-oxygen-ether anesthesia was slightly greater than the

increase following similar operations under ether.

Ambard and WeiWs Coefficient of Urea Excretion. Reference was

made last year to Ambard and Weills' coefficient and to a simplification

of it by IMcLean. A more recent description of his method and a dis-

cussion of its value has been published by INIcLean.^ He shows that a

nephritic with distinct impairment of the urea-excreting function of the

kidney may show increase of the blood-urea upon an ordinary diet, or a

marked increase of blood-urea upon a very high protein diet; but blood-

urea figures within the range ordinarily accepted as normal if on an ex-

tremely restricted protein diet. Yet such a patient, even in the third

instance mentioned, will show the same lowered index of urea excretion

that he shows when on a high diet. Thus the renal impairment can be

recognized b}^ the index while it might be overlooked by the simple

estimation of blood-urea. A very close parallelism was observed between

the phthalein test and the urea index. "An index below 80 is to be

considered as abnormal, though not necessarily seriously so. In renal

disease, an index below 50 is indicative of a considerable degree of impaii*-

ment of functional ability. The amount of damage to the kidneys, it is

' Proceedings of the Society of Experimental Biology and Medicine, 1915, xiii, 33.

- Journal of the American Medical Association, 1916, Ixvi, 1765.

3 Ibid., 1916, Ixvi, 415.
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belie\e(l, is increasingly ffreater as the index is lower, and tends to ap-

proach zero. But a low index may be only temporary, as in the passive

congestion of heart faihire or in acute nephritis, and may return to nonnal

on improvement in the condition which is responsible for impaired func-

tion, A low index has at times been the first indication of a serious

kidney involvement. When the condition is stationary, life can be

maintained for some time with a low index, for example for several

months with an index of from 5 to 8;" and he has seen recovery from an

acute nephritis in which the same figures were obtained. One patient

survived a month with an index of 1.2.

Regarding the use of the index as a guide to treatment, McLean
questions whether the reduction in the blood-urea that follows a very

low nitrogen intake has any direct beneficial effect. "On general prin-

ciples, an impaired function should not be overtaxed, and a restricted

protein intake should be advised in cases with a markedly lowered index

of excretion. But brutal restriction of nitrogen intake to below the

requirement of the body does not seem to be indicated in cases capable

of excreting normal amounts of urea, though the blood-nitrogen may be

high and the index low." For diet regulation, therefore, McLean would

apparently be guided rather by the kidneys' ability to maintain a balance

of nitrogen output and intake upon a given diet than by the degree of

nitrogen accumulation in the blood or the lowering of the index. Whether
brief rest periods on a protein starvation diet, for a few daj'^s only at a

time, would improve the renal condition, only carefully controlled studies

will show.

Certain objections may \'ery properly be raised to accepting the

Ambard-Weill coefficient or its modification, the index of McLean, as

an altogether satisfactory criterion of renal efficiency.

T. Addis and C. K. Watanabe,^ in the course of an investigation into

the factors regulating the rate of urea excretion, have accumulated

figures which bear directly on the question of the validity of Ambard and

Weill's laws and the formula based on these. These laws are:

1. If the concentration of urea in the urine is kept constant, the scpiare

root of the amount of urea elimina_ted in a unit of time is closely propor-

tional to the concentration of urea in the blood.

2. If the concentration of the blood-urea remains constant, the amount
of urea excreted in a unit of time is inversely proportional to the square

root of the concentration of urea in the urine, or graphically

:

D2
"

VC^

D l)eing tho amount of urea o.xcrctod and C hoing tho concentration of urea in

the urine.

' Journal of liiologieal Chemistry, 191G, xxiv, 203.
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As may be seen by reference to the original studies of Ambard, these

laws are not based on very many individual experiments, and it must be

remembered that they are wholly empirical laws, not founded upon any

fundamental physical basis. Especially Ambard's second law rests

upon very scanty experimental proof, being deduced from a single

experiment on each of two individuals.

Addis and Watanabe grouped the analyses which they had at hand

upon a series of cases, some with normal and some with increased

blood-urea, so that those exhibiting the same urea concentration in the

lu'ine might be used to test the validity of Ambard's first law and those

exhibiting the same urea concentration in the blood, to test Ambard's

second law. They were quite unable to confirm either of the laws by
this method. Variations from the theoretical values of over 100 per

cent, were common. They say: "We believe it is important to demon-

strate that the factors governing the excretion of urea by the kidneys

are not fully known, for the impression that they are not only known,

but are measurable with mathematical accuracy is likely to retard

further investigation. The approximate constancy of the combined

formula, which after all, is only roughly approximate, is due in part

to the tendency for increased urea concentration in the blood to be

accompanied by an increased rate of urea excretion. But in larger part,

it is to be ascribed to its mathematical construction. The more variable

factors—the concentration in the urine, the volume of urine, and the

amount of urea in the urine—occur as the square or fourth roots of their

values. Their disturbing effect on the constancy of the resultant

formula is thus greatly reduced, while the only factor used without such

modification—the concentration of urea in the blood—is itself the most

constant quantity used."

Very similar conclusions were reached by L. Jonas and J. H. Austin.^

A study of the lu-ea index of McLean, determined upon a number of

individuals with presmnably normal kidneys, yielded very variable

figures. Attempts to verify the two laws separately met with moderate

success as regards the first law, but none as regards the second. This

finding is in harmony with the results obtained by Pepper and Austin^

in a study of the blood and urinary nitrogen of dogs under varying

conditions. Jonas and Austin conclude that Ambard's formula or its

modification in the McLean index is not a mathematically accm'ate

expression of the behavior of renal function as regards urea, but merely

an approximate indication of certain relations between blood-urea and

urea excretion and urinary urea concentration. The determination

of the index, because of the necessity for great accuracy in collection

of the urine is a much more difficult procedm'e to carry out than is the

1 American Journal of the Medical Sciences, 1916, clii, 560.

- Journal of Biological Chemistry, 1915, xxii, 81.
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simple estimation of the blood-m"ca, and more important still there are

possibilities of undetected errors occurring through the loss of a small

quantity of urine. TTenee, vmless some definite advantage can be urged

in favor of the quotient as compared with the simple blood-urea con-

sidered with due regard to the character of the urinary excretion, the

latter would appear to he the safer criterion in clinical diagnosis and

prognosis.

Accepting 0.35 gm. of urea per liter of blood as the upper limit of tlie

normal on an ordinary protein intake, the index pro\'ed no more delicate

or accurate guide in the recognition of renal impairment in their series

of nephritic cases than did the blood-urea alone. In cases in wliich

in all probability the only impairment in renal function is the result of

arteriosclerotic changes or renal passive congestion, the index may show

pronounced depression while the blood-urea remains wdthin normal

limits. There is evidence to suggest, therefore, that the index is, at

least in certain cases, a more delicate gauge of renal impairment than is

the blood-urea. It is at least possible, however, and indeed highly

probable, that for clinical purposes of diagnosis and prognosis these

cases present rather an argument against the use of the index and for

the blood-urea than the reverse. It is in part because the estimation

of the blood-urea often helps to distinguish true nephritis from arterio-

sclerotic lesions, or from congestion of the kidneys, that it is of value

in these cases. Clearly, for this purpose, the index would be of less value,

being too sensitive and too readily reduced by arteriosclerotic conditions

and by passive congestion as well as by nepliritis. It seems possible

that in conditions in which there is either an extremely high nitrogenous

intake or in which there is very rapid tissue catabolism, the blood-urea

may be raised above 0.35 gm. per liter, although renal function is quite

normal, and that this may be accompanied by an increased rate of urea

elimination in the urine with a normal index. In such cases the index

would be a better gauge of the state of renal efficiency than would be the

blood-urea alone. McLean has induced just such a condition by the

administration of urea to normal individuals. Under ordinary circum-

stances, however, such conditions do not obtain, and our conclusion

would be that, as a rule, the blood-urea alone is a better guide in ordinary

clinical diagnosis and prognosis than is the index.

J. P. O'Hare^ has compared the excretion of urea and salt added to a

standard diet (v. Monakow's test), the two-hourly excretion upon the

one day test diet of Iledinger and Schla^^er (see p. 144), the phthalein

excretion, blood-nitrogen or blood-urea and in a few instances the

McLean index for urea and chlorides in a series of 30 cases of nephritis

of various types and grades of severity, and in 4 cases without renal

lesions.

' Archives of Internal Medicine, 1916, xvii, 711.
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Using the test diet the chloride excretion was found as a rule to be

more seriously, and presumably more quickly, affected than the nitrogen

excretion.

The test diet is by no means without faults, he concludes. The most

important is that it cannot be used in all cases of chronic nephritis.

In very severe cases, of course, no such diet can be taken, even when the

heavy noon meal is modified, as was done for some patients. This

modification, of course, may interfere more or less with the results,

inasmuch as the reduction in the meal may just fail to show fixation

when the full meal would do so.

"In some cases the patient is made temporarily worse by the full

test diet. Then, too, digestive distm*bances, indicated by distress after

the noon meal, may cause a delayed absorption in the stomach and

intestines. The various elements then get to the kidneys slowly and in

small amounts. This would, of course, interfere with the proper inter-

pretation of results. Cases with edema cannot be studied very satis-

factorily because of the unstable water metabolism."

A very close parallelism was observed between the Monakow test

and the two-hourly excretion on the test diet.

"It would seem indeed that the indices of urea and salt excretion,

especially the former, as determined by Ambard's or McLean's formulas,

are more satisfactory tests of renal function than are the test diets,

as they give us as much information as any of the other tests, especially

in the milder cases; they are distinctly shorter than the dietary tests

since they can be completed in two hours, if necessary, and they are not

especially difficult to carry out. The phenolsulphonephthalein excretion,

to be sure, is less difficult of determination than any of these, but it is

by no means satisfactory in cases of chronic nephritis because in the

earlier stages of the condition it may be essentially normal, although

there are definite disturbances in salt, nitrogen or water excretion. A
simple determination of blood-nitrogen similarly may give normal

figures in milder cases, while the calculated index of excretion is distinctly

abnormal. For the determination of these indices of excretion, no

dieting or preliminary preparation is required and the determination

can be made on all but moribund patients. Hence they have an

advantage over the longer dietary tests."

As already indicated, the writer is disposed to draw his conclusions

concerning the nitrogen eliminating function directly from the blood-

urea or total non-protein nitrogen of the blood, paying due regard to

the character of the patient's diet and perhaps to the daily nitrogen

excretion absolute and relative, rather than from the quotient of Ambard
or its modification by McLean. With regard to the question of chlorides,

he will present his views after discussing another important paper.

Chloride Excretory Function. The most valuable study of the

year with regard to the chloride excretory function is probably that of
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C. C. Wolferth.' His study is designed to determine the value as a

clinical test of the method of measuring the sodium chloride excretory

function recently introduced by McIiCan and briefly referred to in

Progressive Medicine last year. This method consists of estimating

the plasma chlorides, the output of chlorides in the urine and their

concentration, and using these factors in a slight modification of

Ainbard's formula for chloride excretion. The method is analogous

to the Ambard quotient or IMcLean index for urea. The formula is

based on the view that the rate of sodium chloride excretion is depend-

ent u])oii the excess of sodiimi chloride in the plasma above a certain

threshold, and upon the rate of water excretion, and that this thresh-

old is fairly constant in the normal individual at about 5.62 gm. per liter

of i)lasma, so that its rise is an indication of an impaired elimination

of chlorides.

Wolferth's study comprises 78 determinations of the plasma chlorides

and of the calculated chloride threshold in 47 individuals. Of these,

10 were without renal disturbance, cardiac decompensation or edema,

and showed normal figures for plasma chlorides and threshold. In these

cases the threshold showed a variation of only from +0.12 gm. to —0.18

gm. from the standard tlireshold, a variation a trifle less than that ob-

served by IMcLean in his normal cases. Seven cases were presumably

non-ne])hritic, but showed elevation of the plasma chlorides and of the

tlu'eshold. In 5 of these, this elevation was presumably due to circu-

latory disturbances with edema. One was an habitual user of large

amounts of salt with an edema that disappeared when he was placed

on a salt-free diet. In the other case, the chloride disturbance was
unexplained.

Among the nephi-itic cases, of 11 diagnosed clinically as ad^'anced

glomerulonephritis, 9 showed a high chloride threshold. One of these,

after a prolonged period of salt-free diet, exhibited an actual plasma

chloride concentration below the normal threshold, but two days after

the administration of 10 gm. of sodium chloride, the plasma chlorides

and the threshold had again risen slightly beyond their original point.

Of the 2 cases of glomerulonephritis that never showed elevation of the

chloride threshold, although there was in both marked elevation of the

blood-urea and marked reduction of the phthalein, in 1 case to a trace,

1 case, at least, had been on a salt-free diet for some time before the

determination of the plasma chlorides.

It is noted, however, that 3 cases in this nephritic group showed no

reduction of their elevated chloride threshold in spite of a course of

vapor baths and salt-free diet. Apparently, the level of the tlireshold

for chlorides is, in some cases, greatly reduced by prolonged salt-free

diet just as conversely, among the non-nephritic cases, 1 was observed

' American Journal of the Medical Sciences, in press.
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with a very high threshold for chlorides following long continued exces-

sive ingestion of chlorides. Two cases, one already mentioned, are of

especial interest, in that they show that even when the plasma chlorides

and cliloride tlu'eshold are very low following a prolonged salt-free

diet, the ability to eliminate chlorides may still be impaired, as indi-

cated by the fact that added chlorides are poorly excreted and force

the plasma chlorides and tlu'eshold to a high figm-e.

Two out of 4 cases of less advanced glomeruloneplii-itis showed

elevation of the plasma chlorides and chloride threshold. One of these

was interesting in that in spite of a high chloride threshold his ability

to excrete added salt was practically unimpaired.

In two cases of chronic parenchymatous or degenerative nephritis,

the elevation of the chloride tlu'eshold was more pronounced than the

disturbance of phthalein or urea excretion. The two cases of renal

sclerosis studied showed no disturbance of the cliloride threshold. A
case of acute pyelonephritis, confirmed by autopsy, with a blood-iu'ea

of 442 mg. per 100 c.c. and a phthalein excretion varying from 10 per

cent, to a trace, showed a low cliloride tlireshold; the character of this

patient's diet is not stated. Two cases of mercuric chloride poisoning

are interesting in that, during the period of very intense diuresis induced

by the Lambert treatment, their plasma chlorides and chloride thresh-

old were considerably below the normal, while after cessation of this

diuretic treatment, they rose to somewhat above normal. The 5 cases of

eclampsia all showed a high plasma chloride concentration, and the 3

in whom urinary studies could be carried out showed marked elevation

of chloride threshold. The two pre-eclamptics also showed cliloride

accumulation. Wolfertli notes that this chloride accumulation is in

contrast to the very slight tendency for the non-protein nitrogenous

substances to be increased in eclampsia. Wolferth's conclusions are as

follows

:

"1. An elevated plasma chloride threshold, when circulatory dis-

turbances can be excluded, is valuable evidence of the presence of

nephritis.

"2. A normal threshold may be found in cases with marked impair-

ment of ability to excrete chlorides, particularly if the patient has been

kei)t on a regime including salt-free diet and measures to stimulate

elimination.

"3. Sodium chloride added to the diet is scmetimes excreted as

completely by impaired kidneys working under the stimulation of a high

chloride content of the plasma as by normal kidneys working under

normal threshold; added chloride may be retained when the threshold

is normal. Therefore, the information gained by both methods of study

is desirable.

"4. Chloride excretory function is impaired in nearly all cases of

nephritis.
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"5. Cliloride excretory function is nuicli more disturbed in eclampsia,

than is urea excretory function."

From an analysis of Wolferth's findings, as well as of the other investi-

gations thus far published on this subject, the writer is inclined to

question the validity of Ambard's conception of a chloride threshold.

Clearly it would seem that no such constant threshold as Ambard sup-

poses exists. By withholding salt over some period of time, or by very

free administration of water with excessive diuresis even for a short

period, one can frequently reduce the plasma chlorides far below

Ambard's threshold. . Conversely, excessive ingestion of salt will raise

not only the plasma chlorides but the threshold calculated by Ambard's

formula.

^Ve do not yet possess, the writer believes, the formula that expresses

the normal relation between the plasma chlorides and the urinary

excretion, and probabl}^ in dealing with chlorides such a formula is not

possible unless in it be included a factor tliat takes account of the rate

of chloride intake. \Yhether or not still other extra-renal factors must

be taken into account, as it is well known they must be in considering

the relation of chloride intake to chloride output, also awaits investi-

gation.

It is certainly quite clear, both from O'Hare's and from Wolferth's

study, that the concentration of chlorides in the plasma bears no constant

relation to the capacity of the kidneys to excrete chloride added to the

diet. ^Yhich is the better gauge of renal function only further investi-

gation can tell. Almost certainly both are to a large extent influenced

by extra-renal factors.

For the present, therefore, the author believes it is premature to use

either the chloride excretion, the concentration of plasma chlorides or

the chloride threshold calculated by Ambard's or jVIcLean's formula

for the diagnosis of renal excretory function with respect to chlorides.

This whole subject belongs still in the field of clinical and experimental

research, but in this aspect presents itself in a highly promising light.

Further studies have been made during the past year upon the

acidosis occurring in renal disease. A few words may be said about the

acid-base equilibrium in the blood. Owing to its peculiar composition,

the blood possesses remarkable powers of absorbing acids or alkalies

with little change in its own reaction. This capacity is most essential

to the organism for it makes possible the transfer of acids or alkalies

from the point of origin or absorption to the eliminating organs without

significant change in the reaction of the transporting fluids, a change

which did it occur in more than a very small degree would destroy the

life of the cells in contact with the fluid. This constancy of reaction in

the blood, so essential to life, is secured largely by the presence of the

sodium salts of certain weak acids, chiefly carbonic and phosphoric

acids. It is these salts, and especially the carbonates, which are in the
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main responsible for giving the blood its capacity for taking up acids

or alkalies without a change in its own reaction. When the blood takes

up acids, the sodium of the carbonates effects a neutralization of the

acid and the carbon dioxide set free is removed through the lungs,

while the carbonates of the blood are decreased. Similarly, the base

of the phosphates neutralize acids introduced, and the acid phosphate

left is eliminated tlu-ough the kidneys.

To these substances, the carbonates and phosphates of the blood,

because of their behavior with relation to acids and alkalies, Henderson

has given the name of "buffer substances." Acidosis may be defined

as an abnormal diminution in the amount of these "buffer substances"

in the blood (Henderson) . A number of secondary effects are consequent

upon this reduction, tending to restore the normal condition. The most

constant of these is stimulation of the respiratory centre with increased

ventilation of the lungs. This in mild acidosis can be detected only by

measurement of the carbon dioxide content of the alveolar air which

will be found below normal; in severe acidosis the deepened respiration

at an increased rate constitutes the most characteristic feature of the

clinical symptom-complex. The kidneys, if their activity is not impaired,

excrete an increased quantity of acids, and the urine can be rendered

alkaline only by the administration of a larger dose of soda or other

alkali than is required in the normal individual. The ammonia of the

urine may be abnormally high due to the formation of this substance

from protein in the body in order to serve in the bofly as a base and

spare its fixed bases. In the acidosis of renal disease, however, the

ammonia excretion is usually lower than normal, as shown by Henderson

and Palmer, as the kidney's capacity for excreting this substance seems

to be impaired. In its mildest forms, acidosis can be detected only

by use of some special test, one of the laboratory methods. The term,

acid intoxication, however, may be used for the severer grades of acidosis

with a clinical symptom-complex of which the most characteristic

featiu-e is the ])eculiar h^qDcrpnea without cyanosis.

The acid bodies responsible for acidosis are not the same in all cases.

In starvation, on a protein-fat diet, in diabetes mellitus, and in surgical

anesthesia, they are chiefly the ketone bodies. The same probably is

true of most of the severe acid intoxications of childhood. On the other

hand, in nephritis and in the severe diarrheas of children, Howland and

Marriott^ have found evidence that retention of acid phosphates is

largely responsible for the condition.

For the recognition of acidosis, we have available a number of methods.

The condition may be suspected on the basis of the symptom-complex

of acid intoxication. To rest the diagnosis on this basis alone, however,

will lead to a certain percentage of error, for further investigation by

' American Journal of Diseases of Children, 1916, xi, 309.
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special methods has repeatedly failed to reveal acidosis in a proportion

of cases at first so diagnosed on symptoms alone.

Again there are many mild forms of acidosis, and some of moderate

grade, which are not se\'ere enough to give the clinical picture of acid

intoxication, and which, arising from other acids than the ketone acids,

cause no acetone or diacetic acid to appear in the urine. This especially

holds for the acidosis of renal disease. For the recognition of these and

for the more accurate diagnosis of all forms of acidosis, it is very desirable

to use one of the newer methods now available. These include the

Van Slyke-Stillman-Cullen method' for determining the carbonate

content of the blood or Marriott's^ method for determining the hydrogen-

ion concentration of the serum. About 5 c.c. of blood is employed in

either of these methods, although they can be carried out with somewhat

less, and the technic requires about the same degree of familiarity with

laboratory methods as does the determination of })lood-urea.

Next to these in value is the estimation of the carbon dioxide content

of the alveolar air. A very simple method for this has been devised

by INlarriott and recently published,'' and Rowland and ^Marriott have

adapted it for use with infants and young children. It can be carried

out in a few minutes in the office as well as in the hospital ward, but there

is undoubtedly opportunity for errors from faulty methods of breathing

on the part of the patient, and, moreover, the placing of the air tight

mask over the patient's mouth, especially in a nervous or dyspneic

patient has, in my experience, caused much more dismay and anxiety

on the part of some patients than the removal of a little blood from a

vein.

One of these methods ought, I think, to be added to the equipment of

every good hospital laboratory for routine use in the study of all patients

in whom acidosis might be suspected, or indeed, until our knowledge

of this subject is greater, upon all patients.

J. H. Austin and L. Jonas^ have applied some of these methods,

and especially the Van Slyke-Stilhnan-Cullen method, to a series of

clinical cases. They found that by the A^an Slyke method the CO2

capacity of the plasma is slightly reduced in arteriosclerotic conditions

and moderately to markedly reduced in diabetes and nephritis, especi-

ally in the advanced stages.

After ether anesthesia there is a moderate depression of the CO2

capacity of the plasma. This depression is proportional to the duration

of the anesthesia, is present and probably maximal at the close of the

anesthesia, and apparently remains little altered for at least five hours.

It is interesting that two cases of acute bichloride poisoning which at

^ Proceedings of the Society of Experimental Biology and Medicine, 1915, xiii, 165.

^ Archives of Internal Medicine, 1916, xvii, 840.

^ Journal of the American Medical Association, 1916, Ixvi, 1594.

* American Journal of the Medical Sciences, in press,

11
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first had reduction of their phthalein output but no increase of blood-

urea exhibited normal blood CO2 figures, 70 to 71 volumes per cent. Both

cases were on the higlily diuretic and alkaline treatment of Lambert,

however. Five eclamptics all showed an acidosis, the figures ranging

from 46 to 57 volumes per cent.

Another test of acidosis is Sellard's,^ the determination of the amount

of soda that must be given a patient to render the urine alkaline to

litmus. Four grams suffices in the normal individual. Two, tliree or

four times this amount, or sometimes much more, depending upon the

grade of the acidosis, will be required in cases of acidosis. If there

be no cystitis to alter the reaction of the urine between the kidney and

the test-tube, this simple test is of considerable value.

For the treatment of the mild or moderate acidosis of renal and

cardiorenal disease, promotion of diuresis is the rational procedure.

Alkalies act in these cases not only by adding base to the blood, but by

promoting the excretion of acids tlirough the kidneys. Alkali may be

given as an alkaline diuretic avoiding, however, large doses of potassimn

salts (see p. 159) or more simply in the form of sodimn bicarbonate in a

2 to 5 per cent, solution by mouth.

The dosage is best regulated by observing the effect on the reaction

of the urine. This should be rendered less acid, but not distinctly

alkahne. If the urine be dijuted with 15 parts of water and a drop of

alizarin sulphonate added, it will react before treatment distinctly

acid; when sufficient soda has been given, the diluted urine will be red

to alizarin but should still be colorless to phenolphthalein. If there be

no cystitis to alter the m-inary reaction, this serves as the best guide to

dosage. Normal urine is rendered distinctly alkaline by 4 grams of

soda. While in the milder forms of acidosis alkaline therapy is not

necessary, it is probably never detrimental if not carried to the point

of rendering the urine strongly and persistently alkaline.

The waiter presented last year some of the conflicting views upon

the portion of the iirmiferous tuhulc from ivhich various substances are

excreted. He showed that there was strong evidence against the view

of Sclilayer, von Monakow and Volhard and Falu- that urea is excreted

chiefly by the glomeruli, chlorides chiefly by the tubules. The various

substances excreted do not appear to fall into two distinct groups

—

all the substances in each group being eliminated poorly or well in a

given case, as might be expected if the elimination of one group was a

glomerular function, of the other group, a tubular. Instead, the elimina-

tion of each individual substance is to some degree independent of all

the others.

Some very suggestive observations in this connection have been

published by Folin and Denis.^ They studied a series of patients oper-

1 Bulletin of the Johns Hopkins Hospital, 1912, xxui, 2S9.

2 Journal of Biological Chemistry, 1915, xxii, 321.



THE BLOOD IN RELATION TO THE KIDNEYS 163

ated upon for malignant growtlis of the bladder in whom a double

ureterostomy rendered possible the collection of "single kidney" urines

and in whom in each case one or both kidneys had been infected and
prc^•iously subjected to back pressure from the neoplasm. The compara-
tive analysis of the urine from the two kidneys in this limited number of

cases shows that the damage produced by moderate hydronephrosis

complicated by pyelitis is not particularly uniform in character so far

as the excretory power of the kidneys is concerned. Contrary to most
previous observations they found that the capacity to eliminate nitro-

genous substances is more easily or more frequently damaged than is

the salt excretion. Also there was lack of correspondence in the varia-

tions in phosphate and chloride excretion. The output of creatinin and
uric acid likewise did not vary together.

The findings suggest that the excretion of urine by the kidney can be
divided into an unknown but considerable number of more or less

independent excretions.

The view that the tubules are responsible for the major excretion

of all the most important substances excreted by the kidney is not at all

in conflict with the fact that the most marked impairment in the excre-

tion of all of these substances is in the advanced stages of chronic

glomerulonephritis. As pointed out last year, in the early stages of

glomerulonepliritis when the lesion is often confined to the glomeruli,

the renal functional tests are characteristically normal.

In the advanced stages, however, when renal function is severely

impaired, not only are many of the glomeruli completely obliterated but
their associated tubules are atrophied and probably non-functionating

and the remaining tubules are frequently at this stage degenerated.

The histological studies by IMacXider upon the spontaneous glomerulo-

nephritis of the dog are of much interest in this connection (see p. 0)

.

Nephritis. In the study of etiology, no significant advance has

been made during the past year. The evidence, hoAvever, that chronic

glomerulonephritis is, in the great majority of cases, a sequel to an
infection usually streptococcic or pneumococcic is continually increasing.

Probably a majority of the cases of chronic glomerulonephritis first

present themselves to the physician in the advanced stage when failing

renal function gives rise to toxic symptoms, or when a failing cardiac

musculature overstrained by the long sustained high blood-pressure

gives rise to edema or dyspnea. A careful inquiry into the history will

usually reveal evidence of repeated attacks of tonsillitis, rheumatic fever,

pneumonia, scarlet fever or other streptococcic infection, either recently

or five or six years previously, or occasionally at a greater interval of

time. In an earlier detection oJF the insidiously developing clironic

nephritis, following one of these infections, lies the greatest hope of

prolonging the life of these patients.

Concerning the pathology of nephritis, much is to be learned from the
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experimental studies already briefly quoted (see p. 139). Upon clinical

material there is one study published during the past year by W. Ophiils/

being a resume of his study of a considerable number of pathological

kidneys from autopsy material. His classification follows very closely

that of Volhard and Fahr described quite fully in Progressive Medicine
last year. For the "Nephrosen" of Volhard and Fahr, also called

degenerative nephritis, Ophiils prefers the term parenchymatous

nepliritis, acute, subacute, or clu'onic, with or possibly without amyloid.

"Clinically, these cases are characterized by very pronounced urinary

findings (much albumin, many casts), marked edema (although very

emaciated cases may remain dry), absence of hypertension and a small

heart." These kidneys may show inflammatory changes, hence the

use of the term nepliritis by Ophiils rather than neplirosis.

Concerning the histogenesis of glomerulonephritis in general, he

says: "From a study of the early cases, I have become convinced that

the thrombosis and subsequent hyaline necrosis of the capillary wall

precedes all other changes in the glomeruli, which is in full agreement

with the opinion of previous investigators. The only difficulty in the

way of assmning an infectious, embolic origin for these lesions is the

fact, which I can confirm from my o\\ti experience, that in spite of the

most careful search one cannot find any bacteria in these masses.

"In view of the actual finding of the bacteria in focal glomerulo-

nepliritis in which the reaction is less intense, I believe, however, that

we are justified in developing the following hypothesis: In cases of

clironic septicemia, the endothelium of the glomeruli gradually acquires

strong bacteriolytic properties. When in such cases suddenly large

numbers of the bacteria are thrown into the glomeruli, an explosive

bacteriolysis takes place which liberates large amounts of bacterial

toxins. These cause blood destruction resulting in hyaline tlirombosis,

hyaline necrosis of the wall of the capillaries and the inflammatory

reaction about them.
" It is evident from our specimens that the endarteritis cannot be the

direct result of the inflammatory changes in the tissues about them,

because, in some cases, the arterial lesions are early and extensive, in

others the inflammatory changes in the connecti\'e tissue may be far

advanced and the arteries remain practically normal."

He refuses to admit the existence of the "combination form" of

Volhard and Fahr, and belie^'es that when the glomerulonephritis is

largely capsular, eventually a picture is produced exactly like that in

arteriosclerosis. All cases in which one can detect definite inflammatory

lesions in the glomeruli, even in a few of them only, belong, he believes,

from the beginning in the group of glomerulonephritis.

' Journal of the American Medical Association, 1915, Ixv, 1719.
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^

C. Frothinghain, Jr.,' in a study of the relation between renal func-
tional tests and the pathological anatomy of the kidney in a series of

18 cases of chronic nephropatliy, has classified his materials on histo-

logical evidence into 14 cas(>s of chronic vascular nephritis and 4 cases of

chronic glomerulonephritis. No correlation could be observed between
the age, urinary findings, i)hthalein tests, ]ion-j)rotein nitrogen of the
blood, or blood-pressure of these patients and the grouj) into which the
kidneys were classified. Unfortunately, no note is made, however,
of the degree and extent of glomerular involvement and tubular atrophy
in the indi\i<lual cases as comi)ared with the clinical findings. It seems
possible that a correlation might have been observed between the func-
tional state of the kidney and the extent of glomerular and secondarily
of tubular involvement as has been noted by Volhard and Fahr and by
Ophiils. The writer has been much interested in this phase of the
subject. As yet his material is not sufficient to warrant (U'finite

conclusions, but it apparently supports the view that there is a definite

correlation between the degree of glomerular destruction and secondary
tubular atrophy seen at autopsy and the impairment of the renal
functional tests during life. Probably certain of Frothingham's cases
of chronic vascular nephritis with extensive glomerular change represent
what Volhard and Fahr call the "Combination form," a kidney which
they find giving in the later stages a functional picture indistinguishable
from that of advanced chronic glomerulonephritis.

Treatment of Nephritis. Probably the most valuable recent
summary of the treatment of nephritis and of the application of the
newer methods of renal functional testing to the therapeusis of the
disease is that of T. C. Janeway.^ He considers chronic renal disease
under a grouping into five types for purposes of treatment as follows
(the parentheses are the writer's):

I. Patients in whom albumin and casts in the urine are the only
evidence of disease.

(a) Instances of a healing acute lesion.

(6) Instances of postural albuminuria.

(c) The remaining cases.

II. Patients wdth hypertension with, or without, a trace of albumin
and with slight subjective symptoms or none at all (commonly called
vascular or sclerotic h\T)ertension or cardiovascular hypertensive
disease. Here, too, would fall the cases of early clu-onic glomerulo-
nephritis which for a variable period, sometimes for years, may exhibit
hypertension with albumin and casts in the urine as the only evidence
of renal disease. Only later does impairment of the renal functional tests
appear in these cases).

' American Journal of the Medical Sciences, 1916, oli, 72.
2 Ibid., 1916, cli, 157.
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III. Patients with hypertension and outspoken myocardial insuffi-

ciency.

IV. Patients whose predominant s}inptom is general edema without

notable myocardial insufficiency (renal edema); the urine is usually

highly albuminous and contains casts of all kinds. (Commonly called

parenchymatous or degenerative nephritis, nephrosis or nephropathy).

V. Advanced renal insufficiency, uremic sjiiiptoms being super-

imposed on one of the former types.

This summary of the treatment seems to the writer so excellent that

he proposes to introduce a rather full abstract of it, although even then

much of it that is of value and interest is, of comse, omitted. A very

common form of nephritis, chronic glomerulonephritis in its earliest

stages would usually be classed in Janeway's Group II and is to be

treated according to the principles outlined for that group. As the

disease progresses, however, there appears eventually beginning impair-

ment of the renal function which may exhibit itself as a tendency to an

increase in the blood-urea or blood-chlorides or both, a falling phthalein

excretion and a tendency to polyuria and fixation of the specific gravity.

At this period, for w^hich close watch should be kept, the proper treat-

ment includes those dietetic regulations laid domi by Janeway under

heading III, although, of course, in these cases there is often no myo-

cardial insufficiency, the failing renal function being of renal origin and

not from passive congestion so that the cardiac measures described under

heading III are not required. It is, as a rule, the protein and salt which

must be curtailed as described under heading III. Edema is not a

featm-e of these cases and restriction of the fluid intake is, therefore,

not, as a rule, necessary. Indeed, a free use of water distinctly aids

in eliminating the waste products. Other elkninative measures, such as

mild cathartics and occasional sweating are probably beneficial. By

proper use of these measures the progression to the final stage repre-

sented in Janeway's fifth group may be materially delayed. An abstract

. of Janeway's suggestions follows

:

Clironic renal disease presents an endless variety of symptom com-

binations, but certain clinical tyi^es occur with such frequency as to

present themselves in a way as specific practical problems:

I. Patients in ivhom albumin and casts in the urine are the only

evidence of disease. One must first endeavor to single out of this

group cases that are:

(a) Instances of a healing renal lesion and

(b) Instances of postural albuminuria, a condition especially common

in children. Evidence that the condition is a healing renal lesion may

be obtained in the form of a history of recent mild infection, tonsillitis,

a recent pregnancy, syphilis, some intoxication or an administration of

salvarsan. If such a possible cause can be established, especially in the

case of young people, a period of rest in bed upon a milk or other bland
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diet should be given a thorough trial. If this treatment results in a

subsidence of the albuminuria, it should be persisted in, as in a case of

acute nephritis. If, however, there is no suspicion of a past or existing

infection, or if a week in bed on milk diet has no appreciable effect in

diminishing the albumin and casts, so rigid a regime is probably useless,

and, instead, one must search for possible foci of infection or toxemia

as suggested below.

For the recognition of postural albuminuria which is to be considered

especially in children (and young adults), the testing of urine passed

at different times of the day, and of the urine passed after standing

fifteen to thirty minutes in a markedly lordotic position, is of value, and
will often clear up the diagnosis promptly. The larger amount of

protein precipitable by acetic acid in the cold, has been in Janeway's

experiment an important feature of the albuminous urine in these cases.

(It must be remembered that not only albumin, but also casts, usually

few in nmiiber and either hyaline or pale granular in type, may occur

in these cases.) The treatment of these cases should, he believes, be

along lines of general invigoration with medical gymnastics for the

improvement of posture. The diet should be simple, not restricted.

In some, the suspicion of a coexisting true nephritis is strong (the

phthalein test would probably be of value in this connection, since in

the postural cases it has been found to be normal). (Compare, however,

the studies of Hempelmann, p. 142.)

After distinguishing the cases in the subgroups (a) and (6), there

remains a large number of patients in this Group I, in whom the cause

of the albuminuria is not evident. Among the causative factors to be

searched for in these cases are inflammatory conditions along the

urinary tract, calculus and neoplasm; a remote infection, in for example,

the tonsils, gall-bladder, prostate or seminal vesicles; a toxic cause,

such as arsenic, inorganic poisons (or pronounced gastro-intestinal

catarrh or intestinal fermentation or putrefaction). Excessive exercise

and cold baths are possible causes.

Failing to find a cause, simple albuminuria and casts are an indication

for close and continued observation of the patient, with the use from

time to time of one or more of the methods of functional testing. How-
ever, until increase of blood-pressure, nocturnal polyuria, fixation of the

specific gravity, reduction of the phthalein output, abnormal response

to the renal test-meal, or increase of the non-protein nitrogen or urea

of the blood occurs, such cases demand no other treatment, except a

safeguarding treatment for the protection of the kidneys against unneces-

sary strain. This may be outlined as follows: Avoidance of:

1. Excessive physical strain (such as competitive athletics and rough

hunting trips).

2. Exposure to cold and wet.

3. Alcoholic excesses or immoderate use of tobacco.
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4. Condiments, such as pepper, mustard, and spices, which are renal

irritants.

5. Foods rich in creatinin and poor in nutritive vahie, such as meat-

stock soups and broths.

6. Overeating, regardless of the type of food.

7. The use of salt, except in extreme moderation.

II. Patients loith hypertension, with or without a trace of albumin and

with slight subjective symytoms or none at all (these are the cases classed

commonly as vascular or sclerotic hypertension or cardiovascular

hypertensive disease). For these cases, a safe-guarding treatment is

the entire problem of their management, it includes

1. The avoidance of influences which normally raise the blood-

pressure, especially emotional or mental strain.

2. Securing adequate sleep, and if possible, with a mid-day rest.

3. Moderation in the use of tobacco, watching the effect on the

blood-pressure.

4. Moderation or abstinence from alcohol according to the case.

5. Avoidance of excessive exertion or atliletic activities. Employ-

ment of regulated exercise, but never to the point of causing anginoid

pain. When exercise cannot be allowed, massage is useful.

6. Limitation of diet, including condiments, creatinin and salt, as in

Group I, with particular • avoidance of overeating. Meat is not neces-

sarily to be excluded.

7. Preferably residence in winter away from cold high winds. A long

break in work, once or twice a year is very helpful.

8. Turkish baths or sweating benefit some.

9. Vasodilator drugs are to be avoided, except in emergencies, and

aconite, he believes, is worthless.

III. Patients iciih hypertension and oid-spoken myocardial insufficiency.

One of the largest groups. They require both the safe-guarding treat-

ment of Group II and in addition, symptomatic treatment for the

dyspnea, edema and chronic passive congestion of the viscera. A small

number have anginoid pain or severe attacks of angina on exertion.

These cases should never be permitted to indulge in enough exertion

to excite an attack. To ward off an attack, fresh nitroglycerin tablets

dissolved on the tongue and not swallowed, fulfil the indications.

Theobromine may be valuable in some such cases.

The cases with ordinary myocardial failure require rest in bed or

if orthopneic, better in a chair. If they show aiu-icular fibrillation,

they must be adequately digitalized and kept permanently under the

drug. If not fibrillating, but with marked edema and congestion of the

liver, they will usually be helped by digitalis, but in such cases, this

drug must be more cautiously used.

Regulation of diet is one of the most essential features of treatinent,

the three factors to be considered being: the fluid, the salt and the



THE BLOOD IN RELATION TO THE KIDNEYS 169

nitrogen intake. It is very important to have the fluid intake and urine

output accurately measured, and it is helpful to have the daily weight

recorded. Their behavior toward water, salt and nitrogen nia\' be

determined at the outset by means of a renal functional test-meal, such

as that of Mosenthal, a phthalein test should be done, and, if possible,

especially if the test-meal shows a lowering in the nitrogen concentration

of the urine or a lag in nitrogen excretion, a determination of the blood-

urea and possibly the Ambard coefficient. The most distinctive result

of the test-meal in myocardial insuflficiency \vithout renal involvement

other than chronic passive congestion is a low water output with a

fairly high specific gravity, nearly always 1.020, extremely low salt

concentration and total output, and, in contrast, a normal urea excretion

brought about by the high concentration of this substance in the urine.

As the degree of accompanying contraction of the kidney, becomes

greater, the specific gravity tends to become fixed and at a low level,

nocturnal polyuria to become marked and the concentration of the

nitrogen, especially in the night urine, tends to fall far below the normal.

A blood-urea above the normal or a high Ambard coefficient indicates

the need for limitation of the protein intake. A satisfactory low protein

diet devised by Mosenthal follows:

Breakfast:

Sherry, 30 c.c.

Baked apple, stewed prunes, orange.

"Hominy cornstarch cereal" (two-thirds hominy, one-third corn-

starch, cream, 15 c.c).

Dinner :

Sherry, 30 c.c.

Potato, baked or mashed, string beans, carrots, lettuce, onions,

tomatoes or cucumber pickles. Fruit, cornstarch pudding or

fruit tapioca pudding.

Supper:

Same as dimier (sugar and butter may be used as desired, and

need^not be weighed).

Failure to eliminate salt makes essential the reduction of the salt

intake to a figure below the twenty-four output. Where much edema

exists, a rigorous salt-poor diet containing less than 3 grams, if possible

getting down to 1 gram, is most desirable at the start. Since these

patients with myocardial insufficiency and marked edema require strict

limitation of fluid as well, the Karell diet is ideal. This consists of 800

c.c. of milk in the twenty-fours as the only food or fluid allowed. Disap-

pearance of edema usually begins after two or three days and may be

little short of magical. When diuresis is abundant, the amount of milk

can be gradually increased to 1500 c.c. and then the other appropriate

foods gradually added. All such patients should be warned against the

abuse of salt for the future, and nuist never take large volumes of fluid

or bulky meals.
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After recovery from the m*gent sjinptoms, the return to physical

activity must be by very gradual stages and carefully supervised.

Massage, resistance movements, and hydrotherapeutic procedures are

all helpful. The safe-guarding treatment must be rigidly maintained.

IV. General edema without notable myocardial insufficiency the prom-

inent symptom; the urine usually highly albuminous and containing

casts of all kinds.

This is a small group and is what has been variously called chronic

degenerative neplii'itis or neplu-osis. Elevation of blood-pressure is

usually wanting. Some of these patients are fo^und at autopsy to have

amyloid kidney.

These cases exhibit disturbance of the salt and water eliminating

function. The phthalein test, nitrogen elimination and blood-urea

may be normal.

Treatment should always begin by a period of very low salt and

water intake to promote rapid absorption of the dropsical effusions.

When this has been accomplished, the fluid intake may be gradually

increased, but not exceeding the capacity for excretion. Later, the salt-

content may also be gradually increased, but not exceeding the capacity

for excretion. Bed is desirable until normal function is restored. The

further treatment is as in Group I, search for foci of infection or intoxi-

cation and safe-guarding the kidneys.

Patients with very low salt outputs and obstinate edema require

accessory dehydrating measures, of which the most effective is sweating.

Purging may be of some value.

V. Advanced renal insufficiency, uremic symptoms being super-

imposed on one of the former types.

All the evidences of impaired renal function are developed. The use

of such a nephritic test-meal as Mosenthal's would be by vhtue of its

protein content objectionable in such cases. Both chloride and nitrogen

excretion are impahed, but water elimination may remain intact and

there may be no edema in spite of the chloride retention. The reduction

of the phthalein and the increase of the blood-urea or the Ambard
coefficient are of diagnostic and prognostic value in these cases.

Treatment is purely symptomatic and unfortunately often ineffectual.

Dyspnea and the associated insomnia may be relieved by keeping the

patient on a chair instead of in bed. Sodium nitrite at bedtime, or

choral in 5- or 10-grain doses, with, or without, bromides may secure

sleep. There are evidences of acidosis associated with the dyspnea, but

alkali usually fails to relieve the latter symptom. Morphine may
be necessary and is sometimes quite effective but, once begun, it must

be continued in increasing doses and occasionally it precipitates rapid

onset of anuria with coma. For gastro-intestinal disturbances, lavage

of the stomach and bowel may be tried, but are often ineffectual. Diet

is usually reduced to a minimum by the anorexia. In the early cases,
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a very low nitrogen diet, ^A•itll nitrogen starvation on days of severe

symptoms, is indicated, giving as much carbohydrate as possible.

Janeway has had a few remarkable improvements from this treatment.

The amount of fluid should depend upon the urinary output and

should be limited only by this or by the occurrence of edema. Unless

contra-indicated, a liberal allowance of water should be given to i)romote

free diuresis which favors the removal of the retained waste jn-oducts.

Of direct measures to reduce the retention of poisons, bleeding takes

first place, but bleeding increases the anemia, which is ai)t to be a

feature of the intoxication. Bleeding has its greatest value in the case

of sudden convulsive seizures. The removal of at least 500 to GOO c.c.

of blood is regularly indicated in such seizures and recovery is common.
"I have known a niunber of such patients to live for several years after

severe convulsions." Sweating occasionally seems to benefit these

patients. The most important treatment in uremic cases is of the

associated myocardial insufficiency when it exists. The superposition

of clu-onic passive congestion on moderately damaged kidneys may
precipitate severe renal insufficiency. The prognosis, when myocardial

insufficiency is marked, is always much better because the element of

functional disturbance may be recovered from under appropriate treat-

ment of the heart, while gradually increasing renal insufficiency due to

progressive destruction of the kidney tissue must have an absolutely

hopeless outlook.

Of equal importance, but less generally appreciated, is the urgent

necessity for the treatment of any associated obstruction of the urinary

tract. Back pressure from an enlarged prostate with even moderate
residual urine, combined with an only slightly damaged kidney, may
rapidly lead to severe renal insufficiency. Pyelitis and pyelonephritis

may produce similar pictures.

Janeway alludes to the probable value of decapsulation of the kidney

in selected cases of nephritis, especially in cases of acute anuria or extreme

oliguria. S. Wilk^ has reported favorable results in four soldiers with

trench neplu-itis in whom persistent edema of months' duration was
rapidly relieved following decapsulation of one kidney. The kidney

was found two to three times its normal size, it was bluish, and bled

copiously when decapsulated. E. INIeyer^ reports a woman with clironic

parenchymatous nephritis whom a long period of salt-free diet failed to

relieve of the marked edema. Simple scarification of her kidneys,

however, was followed by a very pronounced diuresis, with diminution

of the edema. The operation had to be repeated, however, in a week,

following which a marked improvement occurred and persisted for

a year.

1 Miinchen. med. Wchnschr., 1916, Ixiii, 73.

2 Ibid., 1916, Ixiii, 557.
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H. Strauss^ emphasizes the value of 4.5 per cent, glucose solution for

enteroclysis instead of saline solutions in conditions associated with

damaged kidneys demanding introduction of fluids.

a' very striking study is that of W. G. Smillie- upon the possibility

of potassium poisoning in nephritic iiidividuals. He observed that some

nephritics upon taking 10 grams of potassium chloride exhibited symp-

toms of acute potassium poisoning as evidenced by prostration, precordial

pain, vomiting, cyanosis and hemoglobinuria, although a normal indi-

vidual could take a much larger dose without any deleterious effect.

He further showed that rabbits w^ith uranium nephritis of a degree

sufficient to increase the blood non-protein nitrogen to 100 mg. per

100 c.c, die with great suddenness following the ingestion of 1 gm. of

potassium cliloride. This acute poisoning occurs because the salt which

is normally readily absorbed but very rapidly excreted, in nephritis

is readily absorbed and poorly excreted, thus reaching a concentration

in the blood which is injurious.

In view of the frequent use of potassium citrate, acetate and tartrate

as diuretics in nephritis, the importance of this finding seems very

considerable. Care should certainly be taken not to continue the

administration of these drugs in nepliritis over a sufficient period to

permit the accumulation of a toxic amount in the body unless an

adequate elimination can be demonstrated. The corresponding sodium

salts might more safely be used. In the treatment of bichloride poisoning

recently suggested by S. W. Lambert and H. S. Patterson^ the continuous

administration of very large doses of potassium salts is advocated.

In view of Smillie's findings, it would certainly seem safer to employ

the corresponding sodium salts. Lambert and Patterson's treatment

is as follows:

"The first indication is to give the patient the whites of several eggs

and then wash out the stomach thorouglily. This has usually been done

before the patients are admitted to the hospital. On admission, the

stomach contents are expressed and examined for mercury, the stomach

is thoroughly washed, and a pint of milk introduced. If no stomach

contents are obtained before lavage, then the lavage water is examined

for mercury. Urine passed spontaneously, or that obtained by catheter,

is examined for mercury. The metal appears in the urine in from three

to twenty-four hours after it has been swallowed. If more than a day

has elapsed since the poisoning occurred, a stool should also be examined

for the poison. If the first lavage does not allay the nausea and vomiting,

it is repeated after an hour, and the following routine is begun as soon

as the stomach will permit:

"1. The patient is given every other hour, 8 ounces of the follow-

1 Therap. d. Gegenwart., 1915, Ivi, 361.

2 Archives of Internal Medicine, 1915, xvi, 330. ^ H^id., 1915, xvi, SG5.
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iiig mixture: Potassium bitartrate, 1 dram; sugar, 1 dram; lactose, 1

ounce; lemon juice, 1 ounce; boiled water, 16 ounces. Eight ounces

of milk are administered every alternate hour.

"2. The drop method of rectal irrigation with a solution of potassium

acetate, a dram to the pint, is given continuously. The amounts of

urine secreted under this treatment are very large. Two lumdred and

sixty-nine ounces were passed in one case in twenty-four hours on tlie

fourteenth day of treatment.

"3. The stomach is washed out twice daily.

"4. The colon is irrigated twice daily, in order to wash out \\hatever

poison has been eliminated in that way.

"5. The patient is given a daily sweat bath in a hot pack.

" It is imperative to emphasize the necessity of keeping up the treat-

ment with the colonic drip enteroclysis day and night without inter-

ruption. It entails discomfort for the patient, but the victims of acci-

dental poisoning are always willing to do anything to recover from their

plight, and the attempted suicide usually repents rapidly of his error,

and the hope of his life being saved stimulates his patience and desire

to cooperate.
" In cases in which one single dose has been taken, after two negative

examinations of the urine, on successive days, it seems legitimate to

stop the treatment. In another case the urine was found to contain

no mercury on at least two examinations before discharge. In view of

the behavior of subsequent cases, which have been more thoroughly

studied, it is probable that this patient excreted mercury for some time

after leaving the hospital. For the less severe cases, a week may be

sufficient time for treatment. When large or successive doses have

been taken, or when there is a preexisting kidney lesion, or when treat-

ment begins several days after the poison is taken, longer periods of

treatment, up to three weeks are necessary."

A study of diuresis in their hospital patients has been reported by

Christian, Frothingham, O'Hare and Woods.^ The study was based

upon the routine records in the medical service of the Peter Bent Brigham

Hospital of the daily total intake and urine output of a series of ()0()

successive patients. Any patient in whom the urine output in twenty-

four hours was 1600 c.c. or over was regarded as having diiu-esis; further-

more, any patient in whom the urine output in twenty-four hours

exceeded the fluid intake was considered to have a diuresis. They found

that diuresis in this sense is relatively infrequent in the average hospital

patient. Of those exliibiting it, the largest group were cases of chronic

cardiac disease with decompensation, in which, with digitalis, limitation

of fluid intake and rest, diuresis followed. In at least some of these

cardiac cases with edema, caffeine diuretics given in connection with

1 Am. Jour. Med. Sci., 1915, cl., 655.
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digitalis, produced diuresis when the latter alone did not. In one case,

theocin in connection with digitalis produced a marked diuresis, though

theobromin sodium salicylate did not; the same difference was observed

in this case whether the drugs were given by mouth or intravenously.

The next largest group exhibiting diuresis were the cases of chronic

neplu-itis. A series of 100 consecutive cases with clu*onic nephritis that

had remained in the hospital not less than one week were examined.

Almost all of these cases had hypertension, and 47 of them showed

evidence of a cardiac lesion, either clironic myocarditis or a chronic

valvular lesion. Of the 100 cases, 43 received no diuretic therapy

(increased fluid intake, digitalis, theocin or similar drugs), and of these,

12 showed a diuresis, while 31 did not. Twenty-nine patients received

digitalis; 17 (of which 16 showed a cardiac lesion or cardiac decompen-

sation) with ensuing diuresis, 12 without diuresis. In 8 patients a large

fluid intake, because of thirst, caused diuresis. In 3, sodium bicarbonate

appeared to cause diuresis. In 4 patients on a test-diet, diuresis occurred

when either 10 grams of sodium chloride or 20 grams of urea were added

to the diet.

Particularly interesting are 10 cases in which such diuretic drugs as

theobromin sodium salicylate, potassium citrate, caffein and theocin

produced no diuresis. Ciu-iously enough, these so-called diuretic drugs

failed very generally to produce diuresis when used alone. Most of the

patients in this group had slight, if any, edema. Possibly this is the

cause of so many failures to obtain diuresis in cases without cardiac

failure. If so, then diuretic drugs would seem to have little value as

eliminants of toxic substances in chronic nepliritis without edema.

Further evidence certainlj^ is needed on this point to justify the use of

diuretics in lU'emic conditions without edema in view of the evidence

which has been accumulated that the diseased kidney is abnormally

sensitive to fatigue and that diuretics may cause fatigue and consequent

decrease in renal excretion. Indeed, these diuretic drugs did not have

any very constant effect, even in cases of nephritis, Avith edema but

without cardiac decompensation.

M. S. Fine and A. F. Chase^ have shown that atophan is much less

cft'ectiA'e in increasing the excretion of uric acid when the kidneys are

diseased and exhibit impaired function. The renal cells fail to respond

to the stimulant.

D. J. Cameron- has noted the improvement in renal function as shown

by repeated phthalein tests and blood-urea determination in cases with

prostatic hypertrophy following the use of an inlying catheter.

An observation of H. Zondek's^ in studying nephritis in children has

an important bearing upon the treatment of nephritis with impaired

' Archives of Internal Medicine, 1915, xvi, 481.

2 Journal of the American Medical Association, 1916, Ixvi, 1765.

3 Ztschr. f. klin. Med., 1915, Ixxxii, 14.
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renal function. He lias observed that frequently in nephritis the elimina-

tion of chlorides and of nitrogen in the urine have each an effect on

the other, so that it is possible for the kidney to exhibit a better ehinina-

tion of nitrogenous substances if the salt intake be reduced or of clilorides,

if the nitrogenous intake be reduced. This possibility deserves further

study to determine in wJiat type of nephritis and to what extent it is

true.

Trench Nephritis. During the spring of 1915, there was noticed

at the war front a rapidly increasing incidence of a somewhat peculiar

type of acute nepliritis among the British and French troops. This

condition has been described during the last year by a number of WTiters,

among whom may be mentioned J. Rose Bradford^ and ^I. Gand and P.

JNIauriac-

Prodroinal symptoms of three to six days' duration, consisting of

lassitude, lieadache, and lumbar pain frequently preceded the onset of

the characteristic picture. This consists of a rapidly increasing edema,

developing within the course of a few hours, first in the face (or occasion-

ally in the feet) and extending over the whole body and involving the

serous cavities. Dyspnea also of sudden onset may be a pronounced

symptom. There is fever at first, high blood-pressure, much albumin-

uria, casts, and traces of blood in the urine. The most striking

peculiarity is the transitory duration of the dropsy, in some instances

only two or three days, in a very large proportion of cases less tlian

ten days. The albuminuria, however, is more persistent.

Even in very severe cases, it is most exceptional for death to take

place. Only three fatal cases have been seen by Bradford and one was

superimposed on chronic Bright's disease, the other two, on congenitally

mal-formed kidney's. Uremic complications of varying degrees are

common.
Eye-ground examinations made in a few cases by Bradford, showed no

changes, except where there had been a previous chronic renal disease.

]\Ioore,^ out of 119 soldiers with epidemic neplu-itis, found 5 cases with

renal retinitis and 7 with small retinal hemorrhages; 107 had normal

eye-grounds.

The etiology of this neplu-itis has remained unsettled. Among the

various suggestions are prolonged exposure to cold and wet, an infection

streptococcic or otherwise, transmitted in the form of a tonsillitis or

bronchitis, an obscure epidemic infection of which the nephritis is the

only evidence, a toxic nephritis arising from some peculiarity of the

food or water supply or as suggested by C. P. White^ from the lead and

tin in the solder of tinned foods. No explanation advanced has proved

' Quarterly Journal of Medicine, 1916, ix, 125.

2 Paris Med., 1916, vi, 3774; Journal of the American Medical Association, 1916,

Ixiv, 752.

5 Lancet, 1915, ii, 1331. * Lancet, 1916, i, 996.
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satisfactory. One of the most striking features was that in the Expe-

ditionary Force, the condition was confined to the British troops, as it

did not occur in the Indian troops.

Renal Tuberculosis. An excellent study of the end-results of

70 cases of renal tuberculosis treated by nephrectomy has been published

during the year by E. G. Crabtree,^ with an introduction by Hugh Cabot.

The study represents the results of following up all of the cases possible

from the clinic from the establishment of nephrectomy as a routine

treatment for renal tuberculosis up to December, 1912. Thus all cases

had been operated upon two years or more prior to the investigation.

In 70 cases, definite data more or less complete were obtained. The

average duration since operation was 5.6 years. The longest interval

was eighteen years. Cases were evenly distributed between the sexes,

but of the unimproved cases 8 out of 9 were males and of the late deaths,

the deaths occurring subsequent to temporary recovery from operation,

1 1 out of 14 were males. This supports Wildbolz's statement that among

women there is a larger percentage of cures. In ages, the cases ranged

from fourteen to sixty-five years, but 58.5 per cent, occurred between

twenty and forty years. In the 4 cases in which the patients were over

fifty years of age the lesions were calcareous kidneys with autoneph-

rectomies. Right-sided lesions predominated. The duration of s^nnp-

toms before operation ranged from three weeks to ten years. Of the 70

cases only 24 claimed the benefits of operation before one year from the

date of appearance of sjonptoms.

The presenting symptom, i. e., the symptom which first brought to

mind the fact that there was some abnormality of the body, shows that

bladder irritation was by far the commonest of early symptoms, with

pain in the kidney region on the affected side second. Below is given

a table of the relative frequency of the presenting symptoms:

No. of
cases. Per cent.

Bladder symptoms (bladder pain, frequency,

burning, tenesmus, etc.) 34 48.5

Pain in the kidney region 25 35.7

Loss of weight and strength 3

Pain in penis on micturition 2

Hematuria without any other symptom for a time 3

Chills and fever with pjTiria (complicated tubercu-

losis) 1

Referred pain (colic) associated with hematuria 1

Acute retention from pus and blood clot ... 1

The data available indicate that pain in the kidney region, whether

occurring as presenting symptom or in the course of the disease, is of

1 Surgery, Gynecology and Obstetrics, 1915, xxi, 669.
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(lull, ufliiu};- cluiracter, situated in the costovertebral angle or iudeliuitely

located in the affected side, except in the few cases in which there is

hemorrhage with the passage of blood-clot down the ureter, in wliich

cases the character of the pain becomes colicky and is localized and

referred as in ureteral calculus. There were no cases of crossed pain, i. e.,

referred to the unaffected kidney.

In two-thirds of the cases, the temperature fluctuated irregularly

between normal and 100°. In 2 cases with secondary infection, the

temperature rose from 102° to 104° and remained so until operation,

over a period of five and seven days respectively. In 20 of the cases,

the temperature was normal.

87.1 per cent, of the cases showed from a trace to the very slightest

possible trace of albumin. The sediment showed pus in GO (8.5.7 i)er

cent.) of the cases and microscopic blood in 33 (41.4 per cent.). Twelve

other cases gave a satisfactory history of having passed blood at some

time since the onset of symptoms.

18.5 per cent, in the series showed definite clinical, and, in some cases

.r-ray, evidence of pulmonary consolidation with or without evidence

of activity of the process, or gave a liistory of unexplained pleurisy.

Tuberculosis of the epididymis was found previous to operation in

3 cases. Prostatic tuberculosis, tuberculosis of the knee, tuberculous

adenitis in the neck, and tuberculous stricture of the ureter were each

observed in a few cases.

Curiously enough in comparing the type and extent of lesion found on

removing the kidney with the outcome of the case, it is found that in

extensive tuberculous involvement, even in the tuberculous pyonephrosis,

recovery is the rule, while in early tuberculosis the percentage of cured

cases is low.

The immediate mortality following operation was 4 cases out of 103.

Out of 70 cases, 14 had died of tuberculosis subsequent to temporary

recovery from operation. Four died within three months, from tuber-

culous cachexia. Half of the 14 died during the first year, the other 7

at an average of 3.3 years. Both meningitis and miliary tuberculosis

are more frequently met with in genito-urinary tuberculosis than in

otiier forms of the disease.

Frequency was still a complaint in 24 cases although in the great

majority it had greatly improved by the end of two years. The
great majority of cases in which there was little or no improvement

at the end of two years continued to have troublesome symptoms

indefinitely. Few patients have made noteworthy impro^'ement after

four years. All cases now living report either a temporary or permanent

gain in A\eight and improvement in general health. The great majority

have maintained the greater part of their gain.

"We have classified as 'cured' those patients in good general physical

condition; with maintained gain in weight; without evidence of cxten-

12
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sion of the disease, or if new foci have developed they are now quiescent;

with improvement of bladder s^onptoms and no evidence of active lesions

in the genito-urinary tract. Sixty per cent, of the cases in the series

conform to these requirements."

"The term 'unimproved' is applied to those patients who may or

may not have maintained their postoperative gain in weight; whose

general physical condition is below normal; who still have active second-

ary lesions of the genito-urinary or in whom the disease progressed

and the new" lesions are active; and in whom nephrectomy has not

afforded the expected retardation of the disease; 12.8 per cent, of the

cases are unimproved."
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THE KIDNEYS, URETERS AND BLADDER.

Renal and Ureteral Calculi, During the past year, three interesting

contributions to this su])ject have been made by Hugh Cabot/ of

Boston. In one, he presents an analysis of 157 cases which were treated

in the jMassachusetts General Hospital from January 1, 1907, to January

1, 1914. Of these cases, 108 were in men and 46 in women, A study

of the age incidence showed that the greatest number of patients came
to operation between the ages of twenty and forty, and a considerable

number between forty and fifty, although the trouble in many instances

began during the first and second decades, the largest number being

between the second and third decades; thus, there were 56 patients who
first developed symptoms during this period. The right side was more
frequently affected in women and the left side in men, a circumstance

which strengthens the theory that mobility of the right kidney, which
is more common in women, may be an etiological factor, in that it leads

to retention of urine in the renal pelvis with resulting deposition of

urinary salts and the formation of calculi.

The analysis of symptoms is interesting: In 50 cases renal colic was
the most prominent symptom, and in 46 others there was occasional

sharp pain referable to the lumbar region. Its relative unimportance in

these cases, however, was sho\Aii by the fact that a history of its occur-

rence was frequently elicited only by careful interrogation of the patient.

Other important symptoms were dull pain in the lumbar region, which
was present in 32 cases ; pain referred to the bladder in 7 ; backache in 8.

^^'ith reference to the urinary analysis, there were 21 cases in which the

urine was normal, and, of this number, 15 were cases of ureteral calculus

and 6 of renal stone. Thus it seems that there is greater likelihood of

obtaining a normal urine report when there is a stone in the ureter than
when one is lodged in the kidney. A^-ray plates, or reports based upon
the same, were available in 127 of the cases, out of which number
8 were persistently negative.

Cabot believes that this percentage, namely, 6 per cent., does not

accurately represent the actual percentage of the failure of the rays to

show a calculus, and expresses the opinion that 15 per cent, would be

^ Juunial of American Medical .iVssociation, October 9, 1915.
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more accurate, even in the hands of the most skilful radiographers.

In IMayo's^ series of cases, the .x-rays were negative in 11 per cent. One
hundred and forty operations were performed. Out of this number there

were 5 deaths, 2 following neplu"ectomy, and 1 each occurring after

pyelotomy, ureterotomy, and nephrotomy. Nephrectomy was done 20

times; pyelotomy, 47; ureterotomy, 36; and neplii-otomy 37 times. A
considerable number of the nephrectomies were performed upon patients

who had been treated during the earlier years of the period.

The author has come to consider pyelotomy the operation of choice

in all cases in which the stone can be removed tlirough the renal pelvis.

As to the results of operative treatment, 85 patients were examined

more than two years after the operation with reference to their general

physical condition, the condition of the urine, and the condition of the

kidney, as shown by the .r-rays. Those who showed normal urine and

a negative radiograph were considered well. In this class were 33 who

had had renal and 15 who had had ureteral stones removed.

One of the most interesting portions of Cabot's paper is that which he

devotes to a consideration of the unnecessary operations which had been

done in this series of cases. Out of this number, there were 26 patients

who had undergone abdominal operations without relief of the symptoms.

In a second contribution dealing with this aspect of the subject, the

author- discusses in detail the errors in diagnosis which led to the per-

formance of the previous operations. An examination of the record of

these surgical procedures shows that the appendix was removed in 10

cases; that is, in almost one-half of the total number. This coincides

with the experience frequently reported by various surgeons, of the

unnecessary and useless removal of this vestigial organ for symptoms

depending upon calculous disease in the upper portion of the urinary

tract. There were also 8 cases of exploratory laparotomy, and 4 in which

a presumably movable kidney was anchored in position. There was

one operation for gall-stones; one for imaginary adhesions; one for

removal of tube and ovary; one in which the kidney was decapsulated,

and one which Cabot characterizes as the "crouaiing iniquity," namely,

" suprapubic cystotomy in a normal bladder for stone which was situated

more than two feet away."

Inasmuch as these blunders were made by those whom the author

designates as "reasonably competent surgeons," he was led to inves-

tigate, as thoroughly as possible, how such mistakes had happened. It

was found that abdominal pain, which, however, was not spasmodic,

and in no way resembled colic, was the most prominent symptom in 13

cases; that pain in the right lower quadrant of the abdomen was the

most pronounced symptom in 12 cases; and that backache was the most

' Braasch, Journal of American Medical Association, 1915, vol. Ixv.

- Surgery, Gynecology and Obstetrics, October, 1915.
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proiiiiiicnt .s}iiii)toiu in 11 cases, lu this group of 3(5 cases the paiu wus

not at all characteristic of calculus, and might have been mistaken for

that which is associated with a variety of abdominal diseases. Atten-

tion is called to the suri)rising, though not uncommon, diagnosis of

Bright's disease in cases of calculus in which abnormal urine is the most

prominent or even the only symptom.
An interesting class of cases is that in which backache, particularly

pain in the region of the sacroiliac joint, is the chief complaint. A
number of such cases, it is stated, are referred every year from the

orthopedic department. These are the ones in which error could be

most easily avoided, it seems to me, if fiu^ther examination of the patient's

condition were made; for urine examination, the use of the .r-rays and

the ureteral catheter should readily clear up the diagnosis. It seems

strange also that such symptoms as difficult or painful urination should

not arouse a suspicion of trouble high in the urinary tract when nothing

low down could be found to explain it. It has been my experience to

have cases of this kind, however, and only recently a man was brought

to me for strictm-e of the uretlira who had had attacks of renal colic off

and on for seventeen years. The stricture from wliich he was suffering

was unquestionably traumatic, caused by laceration of tlie urethra during

the passage of the calculi.

In Cabot's cases, there were some in which a diagnosis of neuras-

thenia had been made. The patients had complained of abdominal

pain, but had not shown any abnormality of the urine, and were appar-

ently negative as to physical examination. Two such patients were

cured of their neurasthenia by the removal of stones.

Returning to a discussion of the x-rays in the diagnosis of renal and

nreteral calculi, Cabot dwells at length upon those cases in which a

"doubtful shadow" is reported, and is not inclined to attribute the

slightest importance to such a report, be it "probably positive" or

"probably negative." He remarks that the "probability" seems to

depend more upon recent mistakes that the radiologist has made than

upon any circumstances connected with the doubtful shadow itself.

In this connection, the experience of Eisendrath is interesting. In a

paper read before the JNIichigan State Medical Society, he^ emphasized

the importance of using a compression apparatus to limit the movements
of respiration and also to bring the .r-ray tube into closer contact with

the structures to be radiographed. He has found that both kidneys

and the upper portion of both ureters can usually be taken in one

pictiu-e, and that the bladder and the lower portion of the ureters can

be obtained in a second one. Except in the cases of very stout persons,

he believes that this method will suffice. Another point upon which

much em])hasis is placed is the angle at which the pictures of the bony

1 Chicago Medical Recorder, March, 191G.
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pelvis are taken. Unless the pelvis is considerably tilted, there is

danger that the shadow of ureteral calculi may be obscured by parts

of the sacrum or pubis. It is Eisendrath's practice to leave the cysto-

scope in the bladder when having a picture taken of the pelvic portion

of the m'eter, as he believes that the ureter is better supported in this

way. He thinks that it may fall forward a little if the support of the

catheter within it be lessened by taking the cystoscope out of the bladder.

This method should prove especially serviceable in enabling one to

differentiate between shadows produced by calculi in the pelvic portion

of the ureter and those caused by calcified tuberculous lymph nodes,

phleboliths, etc.

Braasch/ who has reported a large number of cases from the Mayo
Clinic, expresses the opinion that a positive diagnosis by the a:-rays

alone cannot be made in more than 60 per cent, of all cases of ureteral

calculi. The sources of failure in the 32 cases (11 per cent.) of the

series in which the rontgenogram was negative, were, in the order of

their frequency, faulty technic, position of the stone, size of the stone,

and character of the stone. Braasch believes that there will always be

slips in technic which will result in error. He also points out, as has

been previously mentioned, that shadows of the pelvic bones may obscure

the shadow of the calculus, and that it may not always be possible to

adjust the angle of the ray in such a way as to overcome this difficulty.

Very minute stones, too, may be overlooked in the picture, and a few are

composed of substances which do not cast a shadow, i^fter all, how-

ever, the author feels that more mistakes will be made from incorrect

interpretation of the plate than from failure of the rays to show the stone.

Cabot mentions 2 cases in which calcified tuberculous glands pro-

duced obstruction and dilatation of the ureter; and, as such glands may
be in close contact with any portion of the ureter, and by impinging upon

it interfere with urination, he thinks that in obscure cases the possible

presence of such a lesion should be considered. The use of the radio-

graphic iu"eteral catheter is considered very helpful in cases of doubtful

shadow, as it enables one to locate the shadow with reference to its

position to the kidney and ureter. Of course, when there is obstruction

to the passage of the catheter, the value of this method is greatly less-

ened. The w^ax-tipped catheter is likewise considered a valuable diag-

nostic adjunct.

Treatment of these doubtful cases will depend upon the degree of

trouble existing in each individual case, and the author very wisely

denominates as "meddlesome" any intervention not justified by the

severity of the symptoms. He mentions 2 cases in which he operated

in the presence of symptoms suggesting ureteral calculus but in which

none was found. In one of these it was impossible to engage even the

^ Journal of American Medical .Association, 1915, vol. Ixv.
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tip of the catheter in the ureteral orifice, and it was taken for granted

that there was obstruction higher up.

Paul ^r. Piloher,' of Brooklyn, has presented an analysis of the cases

of ureteral and renal calculi which have come under his observation

dui-ing the last five years. There were 19 cases of renal calculus; 14

of calculus arrested in the ureter, and a number in which the stone was
being passed at the time the patients were seen. In 5 cases of renal

stone, the affection was confined entirely to one kidney, and the stones

were removed by pyelotomy without any attack upon the renal

parenchyma itself. In 2 cases so much destruction of the kidney had

taken place that nephrectomy had to be performed. In these cases

there was no mortality. In 11 cases the patient refused surgical treat-

ment because they were not suffering to any extent, the stones being in

the pelvis of the kidney. As the result of medical treatment, the stone

was expelled in one case and in two others a large amount of gravel and

sand was passed. Of the ureter cases, there were 9 which were treated

by medicine, and in 5 of these the stones were passed. In 2 cases the

calculi were removed by intravesical manipulations performed through

tlie cystoscope, and in 2 others ureterotomy was resorted to. Ureter-

otomy w^as also performed in another case in which no medical treat-

ment had been given, and two calculi were removed w^ith the ureter

and kidney. These 9 cases were of long duration. One patient who had

had a number of stones in both kidneys, together with pyonephrosis,

died from uremia after the performance of pyelolithotomy.

In discussing the use of bisimdh yaste in genito-urinary cases, Emil

G. Beck,2 of Chicago, states that all the cases of persistent fistula after

nephrectomy that he has treated during the last eight years have been

healed by the injection of this substance. He considers this condition

the most favorable for the use of the paste. As it is necessary that

every pocket and channel of the sinus be completely filled, the paste

should be liquefied and injected under considerable pressure with a glass

or metal syringe.

An interesting case of ureteral calculus in which a stone impacted 2

cm. above the ureteral orifice gave rise to no urinary disturbances, but

caused constant pain which the patient referred to the internal genera-

tive organs has been reported by L. Adler.^ On vaginal examination,

a smttll, though very hard, tumor was found about 3 cm. to the right

of the uterus and somewhat anterior to that organ. Its nature being

suspected, the patient was cystoscoped and an attempt made to catheter-

ize the right ureter, the orifice of which was injected and swollen. The
catheter became arrested 2 cm. above the surface. The method of

removing this stone also lends interest to the case. It was taken out

^ Long Island Medical Journal, March, 19 IG.

- Surgery, Gynecology and Obstetrics, May, 1916.

' Wien. klin. Wchnschr., December 15, 1915.
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throiigli a vaginal incision in the anterior wall, the ureter being isolated

and incised after the bladder had been freely pushed away from the

uterus and vagina. The lu-eteral incision was closed, but a small gauze

drain was left in the vaginal incision. The operation resulted in com-

plete relief of the pain of which the patient had complained.

Pyelography. In a previous review, deaths after pyelography have

been discussed. In a recent communication, Simmonds^ reports a

case in which fatal sepsis developed after 15 c.c. of 5 per cent, collargol

solution had been injected into the right renal pelvis. There was some

disturbance shortly after the injection, such as a feeling of tension deep

in the lumbar region, associated with malaise and vomiting, but these

symptoms had practically subsided by the next day. Toward the

second evening, however, the temperature began to rise and had

l)ecome very high by the morning of the third day. There was also

suppression of urine and a generalized hemorrhagic eruption. A hemo-

lytic streptococcus was recovered from the blood. Death took place

on the third day. At autopsy, erosions ^^'ere found in the ureter, caused

in all probability by the catheterization. Through these breaks in the

continuity of the mucosa it is believed that the streptococci gained

entrance, although it is not known whether they came from the bladder

or from the urethra.

The lessons to be learned from this case are that the greatest care

should be taken to avoid the infliction of trauma during the passage of the

ureteral catheter; that it is probably better to refrain from pyelography

in cases in which there is any infection in the lower urinary tract; and,

finally, that the bactericidal power of weak solutions of collargol is not

sufficient to destroy virulent microorganisms.

Plotkin,2 in reporting a series of cases from Joseph's Clinic, in Berlin,

makes the point that no attempt should be made to inject the pelvis

of the kidney if the passage of the catheter causes more than the usual

degree of pain, or if it produces hemorrhage. In skilful hands, he

considers the procedure a safe one, and compares it to a simple washing

out of the pelvis of the kidney. Of course, much depends upon what one

means by "skilful," and it is my opinion that only those who have been

especially trained in this technic for a considerable period of time should

attempt to carry it out. Cases of death reported by various authors,

and which received due consideration in a previous review, together

with the more recent expressions of opinion by those of wide experience

in the use of the method, seem to justify this opinion.

In the 80 cases which Plotkin reports, there were 3 in which com-

plications of considerable gravity developed. In one large hospital in

Philadelphia, the surgeon-in-chief forbade the use of the method on the

1 Med. Wchnschr., February 15, 1916.

- Journal d'Urologie, September, 1915.
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ground that its puteutiulitics tor evil arc too great. One patient

suffered from excruciating colic immediately after the injection and had

to be kept in bed for twenty-four hours. One developed high fever,

with great restlessness and mental excitement, which fortunately sub-

sided after four hours. In another case, a mild cohc supervened. Great

importance is attached to tlie use of a catheter sufficiently small to allow

reiiux of the fluid once the pehis has })een filled. The maximum quan-

tity of fluid etiiployed was 30 c.c, even in cases in which there were

hydronephritic sacs, and the autlior recommends that this quantity

be not exceeded.

S. R. Woodruff,^ in describing his technic, states that his patients are

always kept on the table for fully onc-lialf hour after the skiagram is

taken in order to facilitate the outflow of the fluid. Unless a cavity is

present in the kidney, however, the catheter is removed. Woodruff

injects only by gravity, holding the container in his left hand, so that

the pressure can be changed instantaneously.

The experiments of Eisendrath were described in this review a few

years ago. In a more recent contribution,- he particularly lays stress

upon the importance of injecting the fluid under moderate pressure and
states that, if the container be held at an elevation not higher than 3

feet, the fluid will not be forced into the substance of the kidney, and
thence into the renal veins and general circulation. He considers the

method of sufficient value in certain classes of cases to warrant its use

by those who are thoroughly familiar with the technic; particularly in

cases of movable kidney and intermittent hydronephrosis does he

consider it of value, as it enables one to determine the range of move-
ment of the kidney and to judge thereby whether the symptoms com-
plained of are dependent upon its movability. He injects the renal

pelvis with collargol and then has radiographs taken with the patient in

the erect and horizontal postures and observes the difference in the

position of the kidney in the two pictures. In addition to demonstrating

the range of movement of the kidney, the author has found that pyelog-

raphy will show whether there is a kink in the ureter and dilatation of

the renal pelvis. It is considered valuable, too, after operation for

fixation of the kidney, inasmuch as it enables the surgeon to determine

whether the organ has been properly fixed and whether a kink has been

])roduced in the ureter by the operation.

From the Brady Urological Institute of the Johns Hopkins Hospital

comes the information that a solution of thorium citrate has been found

to be a very satisfactory substitute for collargol as it is practically non-

toxic and non-irritating, and possesses sufficient fluidity to render its

escape from the pelvis of the kidney easy; moreover, it gives an excellent

shadow.

'Surgery, Gynecology and Obstetrics, 1916, p. 241.

2 Chicago Medical Recorder, March, lOlG.
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J. Edward Burns^ reports very favorably upon this substance. The

sokition is prepared as follows: To 10 grams of thorium nitrate as

much distilled water is added as is required to dissolve the salt, and

then, while the solution is kept hot, 30 c.c. of a 50 per cent, solution of

sodium citrate are gradually added, the mixture being shaken each time.

This mixture is neutralized by the addition of normal sodium hydroxide

solution, and then made up to the required volume of 100 c.c. by the

addition of distilled water. The solution is filtered and then sterilized,

after which it is ready for use. It contains approximately 15 per cent,

of thorium nitrate, about 9 per cent, of sodium nitrate, and 21 per cent,

of sodimu citrate, the thorium probably being in the form of a double

citrate of sodium and thorium.

In the preparation of this solution a white precipitate is formed upon

the addition of the citrate of sodium solution, but it dissolves after

all of the latter has been added. No evidence of irritation of the

mucous membrane has been found after the use of this solution, and

no urinary symptoms have been produced. Experimentally, it has

been injected into the peritoneal cavity of animals, which were later

killed and examined, and in no instance was there any sign of peri-

tonitis. The non-irritating property of the solution is supposed to be

due to its neutralization with sodium hydroxide, a step in its prepara-

tion to which the author attaches great importance.

Some of the animals, however, died as the result of the injection, so

the substance cannot be said to be absolutely non-toxic. Immediate

death also followed intravenous injection of 2.5 c.c. administered to a

dog. The autopsy, however, was negative. In a series of 125 cases in

which the solution was used for pyelography in quantities varying from

a few cubic centimeters to almost a liter, there was not the slightest

evidence of toxicity, hence it may be stated that, so far as its clinical

use is concerned, the solution seems to be non-poisonous.

Lavage of the Renal Pelvis in Chronic Colon Bacillus Infection. In

this form of pyelitis very satisfactory results from lavage are reported by

Kretschmer and Gaarde,' of Chicago, who express the opinion that a

greater number of bacteriological cures can be obtained by it, and in a

shorter time, than by any other therapeutic measure. They also state

that in cases of supposed pyelitis in which improvement fails to take

place, one should be suspicious of some complicating condition, such

as calculus, stricture of the ureter, or tuberculosis. Simple clearing up

of turbid urine cannot be considered a cure, 9.nd in their series of cases no

patients were discharged until cultm-es of the urine obtained by ureteral

catheterization had become sterile. The latter desideratum, it may be

readily imderstood, was more difficult to secure than the former. Unless

cultures of the urine are negative, the danger of relapse is considerable.

1 Bulletin of Johns Hopkins Hospital, June, 1916.

^ Journal of American Medical Association, June 24, 19 10
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In trciiting tliis class of rases, it is also important to remove any
concealed focus of infection which may later give rise to a recurrence;

thus, when there is a vesical infection, treatment of th(; bladder must be

continued until the urine shows no microcirganisms; and if there be a

chronic prostatitis, that likewise must receive adequate treatment. In

a case of this kind cited by the authors, three recurrences took place,

apparently owing to negligence on the part of the patient in having his

prostatitis regularly treated.

The technic employed by the authors is as follows: As a rule a 1

per cent, solution of silver nitrate is employed, the amount injected

varying from 5 to 10 c.c, with an average of from 5 to 7 c.c. Care is

always taken to avoid a rapid filling of the pelvis, a point upon which

the authors lay great stress. They find that the procedure is not

nearly as painful when the injection is made slowly and the pelvis not

overdistended. In a case in which there was an accumulation of thick

pus in the pelvis, as shown by particles flowing out of the catheter, a

preliminary irrigation with 30 c.c. of boric acid solution was made before

the silver was injected. Small ureteral catheters were used, so that

the fluid could flow out of the pelvis alongside the instrument, thereby

guarding against overdistention.

Treatment was given once every five or six days until the urine was
free from pus and was sterile. In about half the cases autogenous vac-

cines were used. For internal treatment,, three drugs were employed:

During the first week after the diagnosis was made one teaspoonful of

bicarbonate of soda was given three times daily to render the urine

alkaline. Then, during the se(;ond week, acid sodium phosphate was
administered in quantity sufficient to make the urine acid, also hexa-

methylenamin, from 30 to 70 grains per diem. This form of internal

treatment was continued during alternate weeks. Of the patients

treated, 14 were followed long enough to determine whether bacterio-

logic cures had been obtained, and this was found to be the case in 11

of the number. In the remaining 3, although the urine was free from

pus and the patients were clinically well, positive cultures were obtained

from the ureters. In 4 cases, one injection was given; in 5 cases, 2; in

3, 3; in 1 case, 4, and in another, 8.

A few cases of pyelitis of pregnancy were also treated, but they are

not included in this series. The authors express the opinion that

lavage should be tried before interruption of pregnancy is considered,

and also before nephrotomy or other operation upon the kidney is

resorted to.

Gonorrheal Ureteropyelitis Treated by Antimeningococcus Serum. M.
L. Boyd,^ of Atlanta, reports 2 cases of gonorrheal ureteropyelitis

treated by injections of antimeningococcus serum. One case was that

^ Surgery, Gynecology and Obstetrics, 1915.
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of a man, aged thirty-one years, who first sought advice for pain in the

right lumbar region and right thigh, together with increased frequency

of lu-ination, these symptoms having developed as sequelae of gonor-

rhea. About three weeks prior to the time that he first came under

Boyd's observation, and when he was apparently about cured of his

gonorrhea, he voided some blood after urination and experienced con-

siderable vesical tenesmus. Ten days later, pain in the back and lower

extremities developed. When first seen, he was not voiding any blood

and had very little urethral discharge. The entire quantity of urine

was cloudy. His temperature was 102° F. He was confined to bed, and

given gonorrheal vaccines. Within a few days his temperature became

normal, but rose slightly after the injection of the vaccines. As the

urine did not clear up after the patient's local and general condition

improved, he was cystoscoped and ureteral catheterization undertaken.

The urine from the left kidney contained much pus and many gono-

cocci. Although cloudy urine was discharged from the right ureteral

orifice, it was impossible to introduce a catheter into the ureter.

Later, however, this was accomplished, and urine of the same

character was obtained as from the left one. After la\'age with

silver nitrate solution had been practised a number of times without

any improvement in the patient's condition, an injection of meningo-

coccus serum was made into the right buttock. There was very little

reaction, and a larger dose was given four days later and repeated at

the expiration of another five days. From the first, there was improve-

ment in the condition of the urine, so that after the third injection it

had almost entirely cleared up. After the fourth injection neither pus

nor gonococci could be found.

The case of the second patient was similar, so far as the history and

complications of his gonorrhea were concerned. His urine was likewise

cloudy in its entirety, and contained pus cells and an abundance of

gonococci. The urethra and bladder were thoroughly Avashed out under

hydrostatic pressure, after which a soft rubber catheter was passed

into the bladder and the urine collected. It was cloudy, and as there

was nothing to indicate that the som-ce of pus was the prostate or

the seminal vesicles, the diagnosis of m-eteropyelitis was made. Several

injections of antimeningococcus serum were given during a period of

about three AAeeks, with the result that the m-ine cleared up. The author

gave rather small doses of this serum, varying from 5 to 15 c.c.

Ascending Lymphatic Renal Infection. In this review, some years ago,

the investigations of Franke concerning the communication of the

l^anphatics of the ascending colon with those of the right kidney were

mentioned. Since that time his ideas have been generally accepted.

A preliminary report by Eisendrath and Kahn,^ of Chicago, based upon

1 Journal of American Medical Association, February 10, 1916.
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a series of 27 experiments performed upon dofijs and rabbits, seem to

show that ascendinf^ infection travels to the kidneys and tlie i)erirenal

tissue through the lymphatics of the ureter instead of directly along

its mucous membrane. An emulsion of the usual organisms found in

urinary infections was injected directly into the bladder of the aninials

through a sterilized ureteral catheter, some of the urine from the bladder

being taken for culture before the injection was made. By this method,

it was possible to avoid all injury to the bladder and ureters, and to

imitate the conditions under which organisms normally travel upward
from the bladder after accidental infection of that viscus has taken place.

Sections from different portions of the })laddcr, ureter, and kidney

were examined. The ureter was also split longitudinally and sections

made in this manner were likewise examined. It Avas found that inflam-

matory infiltrates had followed the course of the lymphatics. In the

early stages they were seen around and within the walls of the blood-

vessels in the peri-ureteral sheath. The other coats of the ureter

became infected from without inward as the inflammatory process con-

tinued, the mucous lining remaining intact until all the other tunics

had been involved.

Examinations of sections of the renal i)clvis showed that the

infiltration began in the subpelvic areolar tissue and around the blood-

vessels which enter the pelvis, and that the overlying mucosa was not

involved early in the morbid process. From these circumstances, the

authors conclude that the lymphatics of the subpelvic areolar tissue

form the link connecting the lymphatics of the ureters with those within

the kidney.

In 6 out of 27 experiments, piu-e cultures of the same organism

which had been injected into the bladder were obtained from the renal

pelvis.

Six dogs were used as controls, and no evidence was found of such

infiltration as was observed in the organs of the animals used for the

experiments. From the rabbit controls, however, which were 12 in

niunber, evidence of very slight infiltration was found in 5. This the

authors explain by the great susceptibility of rabbits to all kinds of

infection. They attribute the changes to slight ascending urinary infec-

tion whicli occurred accidentally.

Rupture of the Kidney. An interesting article on this subject has been

contributed by Y. Gregory Connell,' of Oslikosh, Wisconsin, who dwells

at length upon the diagnosis of the condition, as well as upon its etiology

and treatment. The important points to which he calls attention are

the presence of hematuria, the transitory nature or even absence of

shock, severe pain at the time of injury, and muscular rigidity in the

region of the kidney. Hemorrhage is almost always present, although

' Surgerj-, Gynecology and Obstetrics, June, 1916.
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its onset may be delayed; if the ureter is occluded by a blood clot

it may be absent, as it likewise is when there is complete transverse

division of the ureter or the pelvis of the kidney. The author states

that in the cases which he has studied failure to recognize that shock is

not an inevitable accompaniment of the injury has frequently led to

mistaken diagnosis and consequent failure to institute proper treat-

ment. He attributes little importance to tumor in the lumbar region,

because it often does not develop until late after the injury, and in

some cases does not occur at all. Given a history of abdominal injury

associated with muscular rigidity, tenderness and hematuria, the author

believes that it is justifiable to make an exploratory incision. He bases

this opinion upon the circumstance that there may be no differential

symptoms or signs between a slight injury and complete rupture.

Therefore he feels that the welfare of the patient will be best conserved

by doing an exploratory operation, although he admits that in a certain

number the exposure of the kidney will have been necessary. This,

he feels, will be counterbalanced by the number of deaths which will

be prevented.

In discussing the investigations of Michelson and Ponomareff in this

review for 1912 and 1914 respectively, the excellent results obtained by

expectant treatment were clearly set forth.

In IMichelson's report of 30 cases, in none of which was there surgical

intervention, the mortality was only 10 per cent., and in 3 cases in which

death took place there were associated injuries to other organs, so that

death could not be attributed to the renal injury.

In Ponomareff's report, based upon 57 cases, there were also 3 patients

who died as the result of injury to associated organs. Three left the

hospital uncured; the remaining 51 made complete recoveries, and out

of that number only 8 were operated upon.

In comparison with these results, Connel quotes Watson's collected

series, which gives a mortality of 27 per cent, under expectant treatment,

22.5 per cent, in cases in which nepln-ectomy was performed, and 8.5

per cent, in cases in which drainage, with packing or suture, was

employed. This latter method is the one which Connel recommends

for the majority of cases, reserving nephrectomy for those in which the

kidney has been seriously damaged, or for cases seen some time after

the injur}' and in which infection has taken place. He reports 4 personal

cases, 3 of which were treated by conservative operation and 1 by

nephrectomy. All of the patients made good recoveries.

An interesting case of rupture of the kidney caused by a grenade splinter

has been reported by F. Danziger.^ It was that of a soldier who was

wounded in battle. At operation, the kidney was found to be cleanly

divided into two pieces. The treatment consisted in flushing out and

1 Berl. klin. Wchnschr., 1916, liii, 160.
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packing the Avoiind after tlie ureter had been removed and tlii' l)lee(ling

vessels hgated. The tampon was removed at tlie end of a few days and
the two parts of the kidney sutured together. The patient made an
excehent reco^Try.

Perinephric Abscess. A study of 07 eases of perinei)hrie abscess

operated upon at tlie Mayo Clinic has been made by W. F. Braasch.^

The causes upon which they depended were classified, in the order of

their frequency, under the headings of pyonephrosis, renal tuberculosis,

renal calculus, sui)puration in the cortex of the kidney and traumatism.

Twice as many men were affected as women. In 18 patients no evidence

of disease of the kidney could be found upon clinical examination.

The author attaches considerable imj^ortance to the etiological influ-

ence of small cortical or subcapsular collections of pus, which he believes

were the cause of a number of obscure cases. As a matter of differential

diagnosis, he lays great stress upon the importance of careful microscopic

and bacteriological examination of the urine, both that obtained from
the bladder and specimens obtained separately from each kidney by
catheterization of the ureters. This method enables one to determine

whether there is infection within the renal pelvis. The .T-ray is also

considered a valuable differential diagnostic measure.

Of the 67 patients, 2 died shortly after operation and 3 within

tliree months thereafter. In 18, the wound healed within a month; in

25, it continued to drain from two to six months, and, in 4, the fistula

had not closed up to the time that the cases were reported.

With reference to treatment, Braasch believes that drainage will meet
all the indications when there is a large fluctuating abscess and the

patient is weak and exhausted. If there is much destruction of the

kidney tissue, however, he advises evacuation of the pus followed

by nephrectomy and free drainage. Of course, in such cases it is

necessary to determine the functional capacity of both kidneys, and this

is one of tlie measures which Braasch recommends.
Kidney Decapsulation. Four cases of nephritis treated by decapsu-

lation are reported by Wilk. All were in German soldiers Avho had
seen active military service. With the exception of severe manifesta-

tions of renal insufficiency, there seemed to be nothing wrong with
them. All were edematous; their urine was diminished in quantity,

was alkaline, and contained casts and a few red blood corpuscles.

A functional test showed a considerable diminution of elimination.

jMedical treatment proving futile, a decapsulation operation was
decided upon. One kidney only was decapsulated. In each case there

was considerable perirenal inflammation and the kidney was also

much larger than normal. Tmpro\eni(>nt followed the operation very
quickly, the edema diminishing and the output of urine becoming more

1 California State Journal of Medicine, Januarj', 1916.
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abundant from the first. Although the cortex of the kidney was very

much congested and bleeding was free during the operation, the post-

operative hematuria lasted only a few days. At the expiration of three

weeks there were only faint traces of albumin in the urine. The author

recommends this operation in cases in which medical treatment has

failed, and especially in the cases of soldiers who may become ill during

the war. This operation was fully discussed some years ago, so no

further comments will be made upon it at this time.

Renal Tuberculosis. At the last meeting of the New York State Medi-

cal Society, Henry D. Furniss^ reported 33 cases of renal tuberculosis

which had come under his personal observation. In 50 per cent, of

these cases cystitis was the first symptom, and in 15 per cent, micro-

scopic hematuria was followed by cystitis. Renal or ureteral colic

also occurred in 15 per cent, of the cases. At the time they applied

for treatment, almost all of the patients had gross lesions in the

bladder, consisting of edema and congestion of the ureteral orifice,

and in many cases of distinct nodular infiltrations in this region. In

later cases, ulcerations were observed; in some of very long duration,

large areas of the bladder wall were involved. In 85 per cent, of the

cases, tubercle bacilli were found in smears prepared from the centrif-

ugalized urine. The majority of the patients had suffered no impair-

ment of the general health. Treatment consisted in removing the kid-

ney. There was only one operative death, and that in a case in which the

lungs also were tuberculous. In about 30 per cent, there were fistulas.

With reference to postoperative fistula, the author stated that its inci-

dence was about the same whether or not drainage was used, although

it might have been a little lower in the undrained cases. When excision

of the ureter was required, it was performed through an extra incision.

After the operation, typical tuberculin reaction was obtained; there was

also an exacerbation of any associated tuberculous processes, together

with increased temperature. The patients varied in age from twenty to

thirty. Twenty per cent, of them gave a history of other forms of tuber-

culosis, 15 per cent, of the number having associated pulmonary disease.

Arthur H. Curtis,^ of Chicago, in discussing laboratory methods of

diagnosticating cln*onic urinary infections, suggests the following

method for obscure cases of pyuria in which tuberculosis is suspected:

He begins by administering potassium iodide for a period of several days

provided, of course, that there are no suspicious pulmonary signs.

Then 0.1 mg. of old tuberculin is injected every twenty-fom- to forty-

eight hours before the urinary examination. The quantity of liquids

is reduced to the minimum so as to produce irritation of the kidney by

concentration of the urine and also to increase the number of bacteria

1 Journal of American Medical Association, June 24, 1916.

2 International Journal of Surgery, January, 1916.
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in a gi\en quantity voided. ^lassage of the kidneys is also j)raetised

several times a day for a few days prior to the examination. The
specimens are centrifugalized in a lii<^li-p()\\'cM- contrifufiie which the

author believes to be nuich better than those ordinarily used. Speci-

mens of the sediment are stained and injected into guinea-pigs, and
PetrolF cultures likewise made. The author believes that there is a

tendency to attach too much importance to functional urinary tests

at the expense of careful bacteriological examinations.

Renal Tumors. IlYPERNEPiiROiMA is recognized as one of the most
fatal of renal neoplasms owing to the great frequency with which

metastases occur in the lungs and liver and in the osseous and
lymphatic systems, and also because of involvement of the contiguous

parts by direct extension of the neoplastic growth. The late Edgar
Gareau, in a study of 32 cases, found that the average duration of

the disease from its first manifestation to the time when it caused

death was thi-ee and a half years. Cases have been reported, how-
ever, in which a much longer time elapsed between the onset of symp-
toms and the occurrence of death, or the time when the patients were

subjected to operation.

Paschen^ has reported the results obtained by operation in 268 cases

which he collected from various sources, and while his figures do not

offer a very hopeful outlook for patients affected with these growths,

nevertheless they show that operation is always worth resorting to

except when some associated condition absolutely contra-indicates

it. Only 17.7 per cent, of the patients were free from recurrence

at the end of three years, although in Paschen's o\vn series of cases, 54

in number, 35.19 per cent, have passed the three year limit. Inasmuch
as experience seems to prove that recurrence is rare after three years,

these latter figures show a very good result, using the expression in a

relative sense, of course, as applied to any malignant condition. There

were 28.7 per cent, who died of local recurrence or metastasis, and
8.58 per cent, who succmnbed to intercurrent disease, the fate of 8.21 per

cent, being unknown.

A Case of Primary Adenocarcinoma of the Kidney has been

reported by J. S. Eisenstaedt.^ The neoplasm consisted of a nodule

4 cm. in diameter situated on the convex border of the organ about mid-
way between the two poles. There seemed to be a gradual passing of

normal kidney tissue into neoplastic tissue. The tumor thus presented,

in parts, a massive arrangement of densely packed cells, and in other

places a papillary structm-e showing hyperplastic and clironic retrograde

changes. There was very little supporting stroma between the cells

of the growth, the whole picture suggesting the belief that the tumor

' Archiv f. klin. Chirurgie, October, 1915, vol. cvii, No. 2.

^ Urological and Cutaneous Review, February, 191G.
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originated from the glomeruli rathei' than from the uriniferous tubules.

This case is of interest clinically because of the fact that it was ushered

in by an attack of hematuria which was painless, and which persisted

for two years, after which time it became painful, the pain being probably

due to a small stone in one of the calices. The patient seemed well seven

months after operation.

Inflammatory Stricture of the Ureter. At the last meeting of the

American Urological Association, Guy L. Hunner,^ of Baltimore, made a

detailed report upon simple inflammatory stricture of the ureter, Avhich

he showed to be more common than it is usually believed to be, as his

cases up to November, 1915, totaled 50.

The most potent etiological factor is thought to be inflammation of

the ureter produced by infection from some distant suppurating focus,

which, for instance, may be situated in the intestines, or the tonsils, or

the teeth. In some cases there may be simultaneous involvement of the

kidney, so that a pyelonepliritis, as well as a ureteritis, is produced. He
also recognizes the possibility of inflammation taking place from the

passage of infected urine through the ureter and from ascending vesical

infection, although the latter is considered extremely rare. In such cases

he considers infection tlirough the Ijuiph channels the mostcommon mode.

The symptoms are usually those of obstruction, and consist of dull

heavy pain in the lumbar region which sometimes undergoes acute

exacerbations. This pain may be transmitted along the course of the

ureter, and there may also be vesical, and even rectal, tenesmus. If

infection be present, there may be, in addition to these symptoms, those

due to the absorption of pus, such as chills, elevation of temperature,

sweats and considerable prostration. Exacerbations are particularly

likely to occur after exposure to cold, dampness and wet, and in some

such instances the author has observed localized pain at the site of the

constriction in the ureter.

Diagnosis is made from the history of the symptoms as above outlined,

from careful microscopic examination of the urine, and by physical

methods, particularly ureteral catheterization. Attention is called to

the fact that the urinary findings may be negative. As a rule, however,

a few red blood cells, together with some leukocytes, are present. After

attacks of colic the urine will be more likely to contain an abundance

of blood and pus than during periods of quiescence. In women, if the

stricture is situated low down near the bladder wall, it may be possible

to detect it by palpation through the vagina. Natm'ally, repeated

obstruction to the ureteral catheter at the same site, with the absence

of any evidence of stone following a--ray. examination and the use of the

wax-tipped catheter are the circumstances which point most strongly

to the presence of a stricture. If there be an associated hydronephrosis,

1 Transactions of American Urological Association, 1915.
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further evidence of stricture is furnislied. Dilatation through the

cystoscope is the treatment rcconunendcfl. In cases in wliich infec-

tion is present, lavage of the renal pelvis is also practised. When
the kidney has been destroyed, its removal is considered the most
conservative measure. The author had G cases in which this was
necessary. In the cases in which dilatation cannot be practised through

the bladder, dilatation from above downward, through an opening

made above the stricture, is advised. This method was resorted to in

8 cases, in 6 of which the results were excellent. The ureter was exposed

by an extraperitoneal incision, incised and dilated.

Foreign Bodies in the Bladder. A paper on this subject, based upon
a series of cases occurring in the INIayo Clinic, has been published by
Edward S. Judd.^ In this series of cases, as is usual, the most common
route of entry was through the urethra, although a few cases which
are unique as regards the route of entry were recorded. With refer-

ence to the substances which were passed into the bladder through the

urethra, the author mentions 3 cases in which hairpins were the offend-

ing articles, and 1 case in which a piece of chewing gum had been intro-

duced. ]\Iore interesting are the cases in which the route of entry was
obscure. An example of the cases in which foreign bodies may find their

way into this viscus, without leaving any lesion in the wall at the site

through which they passed, was that of a boy who, twelve years previous

to the time he came under observation in the Clinic, was wounded with

a knife, the blade of which broke off in the tissues and could not be found.

Twenty-one months before examination at the Clinic, the patient

noticed an increased frequency of urination and passed some blood.

Later, some interruption of the stream developed, together with pain

in the left hip, which radiated to the back and produced some nausea.

He became much reduced in general health, began to cough, and had
night-sweats. Cystoscopic and .r-ray examination revealed the presence

of a foreign body, and, at operation, a knife blade was found in the

interior of a calculus. No lesion of the bladder wall could be detected.

Another interesting case was that of a patient who had passed frag-

ments of bone through the urethra, and in whose bladder operation

revealed the presence of pieces of bone which evidently had worked
their way into the viscus from an old tuberculous osteomyelitis of the

left femur. In this case, likewise, there was no apparent lesion of the

bladder wall.

Legueu- describes a method of extracting bullets from the bladder

by means of a lithotrite which he has modified slightly by hollowing out
the tips of the blades so that they will more satisfactorily hold the smaller

end of the bullet. The instrument is passed in the usual way, but
after its beak has reached the bladder its distal end is raised so as to

1 Papers of Mayo Clinic, 1915, vol. vii. - Journal d'Urologie, October, 1915.
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depress the vesical floor and thus cause the bullet to slip down into the

hollow produced by this manipulation. If the bullet be seized in its

transverse axis it will slip out of the jaws of the lithotrite, but if grasped

by either end it can be easily extracted merely by withdrawing the

instrument from the bladder. The author states that the correct posi-

tion of the bullet in the extracting instrument can be ascertained by

rectal touch. He considers cj^stoscopic examination the only certain

method of determining the presence of a bullet in the bladder; for,

although radiography will show the shadow of a bullet in the pelvic

cavity, it does not necessarily prove that it is within the bladder itself.

If two exposures be made, however, with the patient in different posi-

tions, and the shadow is seen to change place, then it is safe to assume

that the bullet is in the bladder. Examination with the sound is not

considered at all trustworthy.

In this respect, the case of an officer who was wounded at the battle

of the Marne is interesting. He had been transferred from hospital to

hospital, for it was thought, as the result of x-ray examination, that the

bullet w^as embedded in the cellular tissue of the pelvis, and it was

desired to give the patient the most expert surgical attention. When
he finally reached Paris, where he intended to have an operation, cysto-

scopic examination showed the presence of the bullet in the bladder.

In a few days he went back to his command. Another interesting case

was that of a soldier who returned to the front the day after a bullet

was extracted from his bladder.

Legueu states that he has seen a considerable number of injuries to the

bladder among soldiers. He has removed, by suprapubic cystotomy,

fragments of shells some of which had been in the bladder so long that

they had become encrusted with the salts of the urine. In many cases

these foreign bodies gained access to the bladder through wounds inflicted

a considerable distance away from that viscus. In one case the author

removed a piece of shell that had entered the body through the left

shoulder and traversed both the thoracic and abdominal cavities.

G. Grey Turner ^ has also reported upon foreign bodies in the bladder

resulting from gunshot wounds, and considers that oftentimes the

history of the case is not sufficient to enable one to make a correct

diagnosis. He, too, advises that .r-ray pictures should be taken with the

patient in various positions and with the bladder both empty and full.

Radiography, however, is not considered sufficient in all cases, inasmuch

as certain substances that do not give a shadow may be carried into

the bladder through wounds, even in remote parts of the body; for that

reason a routine cystoscopic examination is always advised. An interest-

ing case seen by the author was that of a man who was wounded in the

sacral region by a bursting shell, with injury to the rectum wiiich

' London Lancet, May 6, 1916.
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eventually caused a large fecal listula. The patient finally began to

complain of difficulty in urination, and, upon cystoscopic examination,

evidences of inflammation at the base of the bladder, most pronoimced

at the npi)er limit of the trigoninn, were found. Opposite this area a

hard mass could be palpated through the rectum. It seemed to be situ-

ated in the bladder wall. A^'-ray examination showed it to be a piece of

metal. It was not deemed advisable at the time to remove it surgically

because of the danger of producing a rectovesical fistula. The author

believed that it would gradually ulcerate its way into the bladder and
eventually be passed through the urethra. Another interesting case

was one in which a piece of shell casing, after causing considerable

trouble, was passed spontaneously through the urethra. This foreign

body gained access to the bladder through a wound of the buttock caused

by an exploding shell.

Mesothorium and Diathermy in the Treatment of Malignant Vesical

Tumors. An exceedingly interesting report on tiie use of inesotiioriuni

in conjunction with diathermic treatment was made by G. Kolischer^

at a meeting of the Chicago Urological Society last autumn. He
reported 4 cases of inoperable carcinoma in which surprising improve-

ment in the local condition, together with marked relief of symptoms,
was brought about by this treatment.

The first case was one in which the lower half of the bladder was occu-

pied by a large cancer, which, under the use of mesothorium, underwent

such marked retrogression that at the end of four months a cystoscopic

examination revealed only a small nodule situated near the left ureter.

This nodule was fulgurated and after a few days another cystoscopic

examination was made, which showed that it had disappeared. A second

case was one of cancer of the trigonum. After seven months' treat-

ment with mesothorium, cystoscopic examination showed that the neo-

plasm had been reduced to the size of a pigeon's egg. The third case

was also one in which the trigonum was involved, the neoplasm having

developed after a prostatectomy. Two months before the patient came
under observation he began to be troubled by dysuria and passed some
blood with the urine. It was impossible to get any instrument through

the posterior lu-ethra, therefore a suprapubic cystotomy was performed,

and an extensive cancer involving the trigonum was found. After two
months of mesothorium treatment, the tumor had disappeared, and a

No. 27 French sound could be easily passed tlirough the uretlira. The
fourth case was also one of carcinoma of the trigonum, producing dis-

tressing symptoms. Under mesothorium the patient improved so much,
both locally and generally, that he declined further treatment, and even

refused to have another cystoscopic examination made.

^Vith reference to technic, the author states that when the meso-

^ Transactioas of the Chicago Urological Society, 1916.
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thorium is applied through the urethra it is enclosed in a gold filler,

but when used through a suprapubic opening into the bladder it is

placed in a silver or brass container. When possible, the uretliral

method of application is preferable, but in cases in which it becomes

necessary to open the bladder for the relief of urgent symptoms or for

the making of a diagnosis in cases in which instruments cannot be passed

through the urethra, the applications are made through the supra-

pul)ic wound. It is in this latter class of cases that diathermy is resorted

to as an auxiliary measure, and Kolischer considers it a very valuable

adjunct to the other treatment. It controls hemorrhage and destroys

infectious material, in addition to reducing the neoplasm in size and

changing its consistency, thereby rendering its deeper parts more

accessible to the rays. In order to give the patient all the benefit of the

appliances in his department, the author also employs filtered .r-rays

passed through the abdominal wall while the mesothorium is still inside

the bladder, or in some cases shortly after its removal. He states that

he does not consider the rays curative in any sense of the word, although

they exert what he terms a certain cleaning-up action, by which is meant

that the cystitis seems to improve under their use, hemorrhage becomes

less, and pain is controlled to a certain extent. He emphasizes the

circumstance that in no case has he observed a tumor which had been

treated solely by the .r-rays. Furthermore, he expresses the opinion

that the rays are of double value in ]:)re\'enting recurrence after resection

of the bladder for malignant tumor.

The results obtained with mesothorium, as reported by Kolischer,

are truly surprising, and, if further experience with it shall demonstrate

its uniformity of action, certainly much will have been gained in the

treatment of a trying and unsatisfactory class of cases.

In discussing Kolischer's paper. Lower, of Cleveland, remarked that

he had obtained excellent results, so far as relieving the patients is con-

cerned, by burning the tumor down with the actual cautery, and men-

tioned some cases in which the wound in the bladder had closed after

this procedure, and the patients had been able to void urine spontane-

ously and to completely empty the bladder, and had also been free from

hemorrhage. I can confirm Dr. Lower's experience, although I have

probably not utilized the method in nearly as many cases as he has. For

this purpose I have used the ordinary Paquelin cautery after excising

as much of the gro\\i:h as could safely be removed. In every case in

which the method has been employed there was benefit. The effect has

been comparable to that obtained by the same method in the treatment

of inoperable uterine carcinoma.

The Treatment of Chronic Trigonitis. The treatment of this trouble-

some condition has been thorouglily discussed by H. W. E. Walther^

1 Medical Record, 191G, p. S53.
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wlio accords preference to instillations and topical applications of silver

nitrate. The instillations arc used twice weekly and wary in strength

from 0.25 per cent, to 2 per cent., the bladder hvluii, ancstlicti/ed with

novocaine or other local anesthetic. Stronger sohitions of silver can

be applied through the Kelly cystoscope in cases in which the trouble

does not yield to instillations, and for this purpose the author recom-

mends at first a o jht cent, solution, which may be increasetl if desired.

It is found that some cases require the application of pure stick silver,

although the latter should be used with caution. Curettement of

hypertro})hied papilhe is recommended, together with puncture of any

cysts that may be present, both procedures being carried out through

the Kelly cystoscope in the female and through any of the operative cysto-

scopes in the male. Curettage through a suprapubic opening is reserved

for those intractable cases which resist all other methods of treatment,

and should be combined with the use of such other measures as fulgura-

tion or the actual cautery point if lesions are found which seem more

amenable to this latter procedure. Such an operation is followed by

drainage through the wound. The author's experience with irrigations

in this disease has not been at all satisfactory.

THE PROSTATE.

Prostatectomy. Local anesthesia for prostatectomy continues to

recei\'e attention, and during the last year two noteworthy contribu-

tions have come to my attention. One by Hertzler,^ of Kansas City,

discusses the combined method of sacral blocking and periprostatic

infiltration. Sacral anesthesia alone is stated to fail in about 10 per cent,

of the cases, even in the hands of experts, and, consequently is not con-

sidered at all satisfactory for general use. For introduction into the

sacral canal, the author uses GO c.c. of 0.5 per cent, novocaine solu-

tion containing 10 minims of epinephrin, with from 60 to 90 c.c. of a

0.(3 per cent, solution of quinine and urea hydrochloride. He states that

the danger of introducing the needle into the spinal dura is much exag-

gerated, and that it would be difficult deliberately to puncture the canal

with a straight needle. In hundreds of injections which he has made,

the dura has never been punctured.

Two important factors contributory to successful anesthetization of

the sacral nerves are the use of a sufficient volume of fluid and passing

the needle suflSciently high into the sacral canal. The only ill effect

this author has ever known to follow sacral anesthesia is a transitory

anesthetization of the sciatic nerves, and for an operation like prosta-

tectomy he does not consider this sequel at all important, as it will

have passed away before the patient gets up and about.

> .lournal of American Medical Association, April 29, 1916.
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After the use of quinine and urea, some patients have complained of

numbness. The prostate is infiltrated tlirough a suprapubic incision,

novocaine and epineplu'in solution being employed. The periphery of

the gland and the deep portion of the prostatic urethra are injected.

Enucleation is begun after the lapse of ten or fifteen minutes. The

author has devised a prostatic retractor shown in Fig. 28, which gives

very satisfactory exposure of the bladder and prostate.

Fio. 28.—Prostatic retractor, used with both perineal and suprapubic prostatectomy.

Charles Perrier,^ of Geneva, also discusses the subject, and after

reviewing the various methods which have been used, describes a combi-

nation method which has given him great satisfaction in 5 cases. The

first step consists in anesthetizing the suprapubic portion of the abdomi-

nal wall by infiltrating it with a 1 to 200 novocaine-adrenaline solution,

the quantity varying according to the thickness of the tissues, after

which the superficial tissues in front of the anus as far as the tuber-

osity of the ischium on either side are infiltrated with the same solution.

This second step renders the deep injection of this region painless.

The third step consists in infiltrating the prostate beneath its capsule.

Special needles from 12 to 15 cm. in length are used for this purpose.

The left index finger introduced into the rectum serves as a guide. For

the fourth step the sacral canal is injected with a solution of the strength

of 1 to 100.

The author states that the operations he has done under this combina-

1 Journal d'Urologie, October, 1915.



THE PROSTATE 201

tion method luive been entirely painless, and that he has not seen any
evil result from it. He considers that it will prove equally as satisfactory

in the cases of very fat jxatients and in those who have hard fibrous pros-

tates that are difficult to enucleate as it will in thin patients and those in

whom enucleation presents no special difJiculties. lie has not noted

any sloughing of tlic wound.

Fig. 29.—Diagram showing relations of various tubes.

of air flow.

Arrows indicate direction

In discussing local anesthesia for prostatectomy in this review some
two or three years ago, the opinion was expressed that there are very few

patients who cannot take ether when properly given by the drop method.
In the interim this opinion has not undergone any modification, and,

while recognizing the advantages that any satisfactory method of local

anesthesia may possess in certain exceptional cases, I have not resorted

to it. It would seem that in certain cases the gas and oxygen method
has much to commend it.

An ingenious vacuum apparatus for securing drainage after prosta-

tectomy has been devised by E. G. Davis,^ of Baltimore. It consists

essentially of a larger and a smaller bottle, the former being exliausted

of air and then gradually filled again from the smaller one as the urine

is drained from the bladder by suction. The capacity of the larger

bottle is 8 liters, that of the smaller, 2 liters. The larger is provided with

* Journal of the American Medical Association, May 27, 191G.
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a rubber stopper having four perforations for the accommodation of

two L-shaped glass tubes, one T-shaped glass tube, and a straight tube.

The smaller bottle is provided with a rubber stopper having two holes

bored tlirough it, through which straight glass tubes are passed. A
catheter perforated in several places at the tip leads from the bladder

to a rubber tube 5 mm. in diameter which connects it with the smaller

bottle. The capillary tube is held in place in the larger bottle by a con-

stricted outer tube of glass, the part abo^e the constriction being

filled with cotton for the filtration of the incoming air. The rate of air

flow through the capillary tube is determined and regulated by connect-

FiG. 30.—Detail of capillary tube, with

outer protecting glass sheath. F, cotton

filter; CT, capillary tube.

Fio. .31.—Detail of mercuiy manom-
eter. Air may pass through in either

direction, as indicated by the arrows.

Hg, mercury.

ing the lower and large end with a vacuum of known strength and caus-

ing the air which enters through the tube to bubble tlu'ough a column of

water as it is drawn into the vacuum. The most satisfactory caliber of

capillary tube is that which permits an au--flow of 70 to 80 bubbles

into a vacuum that will sustain a column of mercury 60 cm. in height.

The manometer consists of a small quantity of mercury in the pump of

a U-shaped tube, one limb of which communicates with the smaller

bottle after the T-shaped tube connecting with the capillary tube has

been given off; the other limb perforates the rubber stopper to lead into

the air. At the angle of the U in this latter tube, a bulb has been
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blown, aiul there is a smaller bulb on the other arm 5 to G mm. from the

bottom. 'J'he former bull) acts as a reservoir for the mercury and allows

the passage of air into the exterior. Wlien the air in the smaller bottle

becomes condensed—that is, when urine collects in the bottle faster than

air is expelled through the ca])illary tube—the second bulb acts as a

similar reservoir when the air in the smaller bottle becomes rarified—that

Fig. 32.—Capillary tube, manometer, rubber stoppers, and connecting tubing,

shown without bottles.shown without bottles.

is, when the air escapes faster than the urine collects. The urine bottle

must be empty when it begins to fill, and the au* must be exliausted

from the vacuum bottle at intervals of not less than forty-eight hours.

By this means the bladder wound is kept perfectly dry and clear.

Another apparatus for securing drainage of the bladder has been

described by Joseph Hume and Samuel Logan,^ of New Orleans. It

' New Orleans Surgical .Journal, Jul}', 1910.
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consists essentially of a suction pump regulated by clock-work, and run

by electricity. It can be set to work for a certain time and can be

started or stopped by the patient himself. When this apparatus is

used, the dressings need be changed only once in seventy-two hours, so

that the wound is kept dry and in good condition, with the result that

complete healing has taken place in from two to three weeks. The size

of the drainage tubes is gradually reduced. The first one consists of

a modified Freyer tube containing within its liunen an inner suction tube.

This apparatus is left in from forty-eight to seventy-two hours, after

which it is replaced by a smaller tube, which in turn is left in from two

to four days. When it is removed, an ordinary retention catheter or

a smaller sized suction tube will suffice. The authors still use gauze

packing in the cavity made by the removal of the prostate, leaving it

in for from forty-eight to seventy-two hours.

The Treatment of Neuralgia in Vesical and Prostatic Disease. The
relief of sacral neuralgia produced by neoplasms of the prostate and

bladder merits special consideration, and any measure which will com-

pletely overcome it seems worthy of trial. An article by Louis A. Sur-

raco,^ of JVIontevideo, in which he reports the successful treatment of 4

cases, has recently been published. He has used injections of alcohol in

the posterior sacral foramina, usually the 2d, 3d and 4th, and in every

case has secm-ed relief of long duration. His method for finding the

aperture is as follows: The second aperture is on a horizontal line situ-

ated about 2 cm., or a finger's breadth, below the posterior superior

iliac spine; the third is 2 cm. lower, and the fourth one likewise 2 cm.

below the third. If a vertical line be draA\Ti on either side 2 cm. away

from the spinous processes, the points at which it intersects the three

horizontal lines previously constructed will represent the position of the

various foramina. The second foramen is much deeper than the others,

particularly the fourth, which is very superficial. Once the needle has

been introduced into a foramen 2 c.c. of alcohol is injected into it. Of

course, it will be understood that the injection must be made upon both

sides. As the immediate effect of the alcohol is extremely painful the

patient is given one or two preliminary injections of scopolamine and

morphine. After a somnolent condition is produced, no pain is expe-

rienced. In 3 of 4 cases in which this treatment was resorted to, only

one injection was required. In the fourth case, however, a second

injection had to be given. One patient remained free from pain for

five months and two of the others for tlu-ee months. It seems to me
that this method is well worth trying in those hopeless cases in which the

last weeks or months of life are continuous torture.

Syphilis of the Prostate. Very little has been \\Titten upon the involve-

ment of the prostate and bladder in syphilis. Therefore, any contribu-

' Journal d'Urologie, October, 1915.
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tion to the subject is of interest. A recent paper by Ravogli,' of

Cincinnati, has come to my attention during the year. He considers

the manifestations of tiie (Hsease in the prostate itself as well as the

prostatic urethra, and in both its early and late stages. In the secondary

stage, the prostatic urethra may be the site of superficial ulcerations

corresponding to the ordinary mucous patch, or more likely to those of

the condylomatous or papular tj^pe. In such cases the passage of

an instrument, even though done with the utmost gentleness, is

painful and causes some hemorrhage by excoriating the ulcerative

lesions. The author has had a number of cases of this kind. One

which he reports as an example was that of a young man who had had

several attacks of gonorrhea of which, however, he had been apparently

cured. Two years previous to the time he came under observation he

contracted syphilis. He consulted the author with the hope of being

relieved of dysuria and frequency of micturition. His urine was

turbid. Examination with the sound imparted the sensation of some

induration in the bulbar region. Rectal examination showed that the

prostate was slightly enlarged and had a few irregular nodules on its

surface. After the examination, a deep irrigation was given, but no

relief was obtained; in fact, the symptoms became more acute. After

their subsidence, a uretln-oscopic examination was made, and two

ulcerations were found in the prostatic portion of the canal. These

were touched with a 3 per cent, solution of silver nitrate. Active anti-

sjTphilitic treatment was instituted, and, after a short time, the patient's

symptoms unproved, and a subsequent urethroscopic examination

showed that the ulcerations had healed.

An interesting case of late syphilis in which the prostate was involved

was also reported. A gumma within the substance of the gland had

partly occluded the deep uretlu-a. Prostatotomy was performed and

a considerable quantity of grumous fluid and gland detritus was

evacuated. The patient made an excellent recovery. Other similar

cases, though milder in degree, did well under antisyphilitic treatment,

especially salvarsan.

Primary Tuberculosis of the Prostate Gland. Primary tuberculosis of

the prostate gland is very rare and for this reason a case recently reported

by Irvin S. Koll,- of Chicago, is thought worthy of mention in this review.

The case was that of a man, aged sixty-one years, who entered the hos-

pital suffering with complete retention of m-ine, which was supposed to

be dependent upon hypertrophy of the prostate, as an examination of

the gland tlirough the rectum revealed the fact that it was very much
enlarged. Cystoscopic examination showed that the median lobe pro-

jected into the bladder. A preliminary cystotomy was done under local

* Urological and Cutaneous Review, March, 1916.

2 Annals of Surgery, October, 191.5.
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anesthesia and ten days later the prostate was removed. A persistent

fistula made it necessary for the patient to remain in the hospital five

months, and caused him to return later for a secondary operation for

closm*e of the same, which fortunately proved successful. INIicroscopic

examination of paraffine sections of the gland showed areas of typical

tuberculosis with some caseation and glandular hyperplasia. Tubercle

bacilli were found in some of the caseated areas. As soon as the diag-

nosis of tuberculosis had been established, tuberculin was begun, and,

inasmuch as there was not the slightest reaction even to very small

doses, it would seem that the author's belief that he was dealing with

a primary lesion in the prostate was well supported.

In investigating this subject, the author was able to find only 2 prob-

able cases of primary tuberculosis of the prostate, but he does not

believe that this paucity of reported cases proves that primary invasion

of the gland is so exceedingly rare, rather holding to the idea that a

greater number of cases would have been recorded if more frequent

microscopic examinations of enucleated prostates were made.

Cysts of the Prostate. A complete exposition of this subject together

with a report of a case has been made by John H. Cunningham,^ of

Boston. The author has collected the reports of cysts of the prostate

from the literature. Of dermoid cysts he could find but one case, that

described by Quervain, and a doubtful case. Other varieties are either

dependent upon obstruction of the prostatic ducts, with dilatation of

the acini from retained secretions, or are due to dilatation of the vesicula

prostatica, or are echinococcus cysts.

The cysts due to obstruction of the prostatic ducts are usually small,

single and unilocular, and are perhaps formed by the coalescence of

several dilated acini. They may project into the prostatic urethra, or,

less commonly, into the bladder near the sphincter. The cysts contain

an albuminous fluid showing epithelial cells, leukocytes and detritus,

but no microorganisms. These cysts are supposed by Englisch to be

congenital, but this view has been disputed. Englisch found five

instances of cyst formation near the sinus pocularis in autopsies on 70

male children. Cunningham, in a resume of the literature, gives a

siunmary of 15 recorded cases, in most of which the diagnosis was made

postmortem. In 1 case the cyst attained the size of an egg.

The class of cysts due to dilatation of the vesicula prostatica are also

supposed to be congenital, and caused by a defect in the process of obliter-

ation of Miiller's duct. Springer found 2 cases in autopsies on 62 male

infants who died soon after birth. They are unilocular, may be small or

large, and may interfere with urination or ejaculation. The swelling

may project into the rectum as a romided tmnor resembling bilateral

lobe enlargement of the prostate gland. A distended sinus pocularis

^Surgery, Gynecology and Obstetrics, November, X915,
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without true cyst I'ormation is, in the author's opinion, an acquired con-

dition, which may be diagnosed by the inflammatory character of the

prostatic secretion expressed j^f^^" rectum. It may })ossil)ly, liowever,

lead to the formation of true cysts. The author has collected 5 cases of

cysts of the vesicula prostatica from the literature (4 of which were post-

mortem cases) and adds a case of his own.wOiicli will be mentioned below.

Echinococcus cysts of the prostate are usuall}' secondary to echino-

coccus cysts elsewhere in the body. A full list of the authors dealing

with this class of cysts is given.

Diagnosis of the first class of cysts is practically made st)lely by
urethroscopy or cystoscopy.

The author believes that a valuable sign in cysts of the second class

is the increased space found l)etween the urethra and the rectum in

instances where the usual sign of a carcinomatous prostate is absent.

The increased tissue is detected with an instrument in the urethra and

one finger in the rectum. A sense of fluctuation may be present.

Echinococcus cysts are still more apt to fluctuate, may also give the

sense of increased tissue between the urethra and the rectum, and are

more apt to be seen projecting into tlie bladder. Then, again, these cysts

are apt to appear elsewhere in the body.

With regard to treatment, the method employed must depend on the

type of cyst and on the special features of the cyst in a given case. The
first class ha^•e been removed by suprapubic operation, but if a cyst of

this type involving the prostatic urethra should be recognized clinically,

and if they can be seen by a deep urethroscope, there is no reason why
they should not be removed by the use of the new instruments for

operating in the deep urethra. A small cyst of the sinus pocularis has

been destroyed through a deep endoscope. In large cysts, an attempt

should be made to remove the sac with, or without, the prostate by the

perineal or suprapubic route, preferably, however, by a dissecting perineal

operation. An echinococcus cyst should be removed, or should be

incised and drained, through the abdomen, perineum or rectum.

The author's case showed j)ostmortem a cyst of the vesicula prostatica

the size of a lemon. The patient was fifty-eight years of age, and had
been suffering for a year with greatly increased frequency of urination.

Rectal examination showed all the signs of an enlarged but not tender

prostate, from which a Ikiid could be expressed into the urethra. Palpa-

tion per rectum with the cystoscope in the urethra showed an increase

in the amount of tissue i)osterior to the urethra. There were 25 ounces

of residual urine.

Operation was done through a median incision and part of the

prostate remo\ed. The cyst Avas ruptured and drained. The patient

died four days later. Autopsy showed a cyst of the vesicula prostatica

and a carcinomatous prostate, with secondary nodules in the mesentery
and pelvis.
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Rhabdomyomatous Sarcoma. A case of this exceedingly rare neoplasm

of the prostate has been reported by J. B. Squier/ of New York. It

occurred in a man, forty years of age, whose general condition seemed

good at the time he came under observation. He gave a history of

having had for three months a painless terminal hematuria, which,

however, was not constant, although at some time dm-ing the day the

blood would appear after micturition. He also complained of some

frequency of urination. Examination of the prostate through the

rectum showed it to be sj^nmetrically enlarged and of unusually hard

consistency. No evidence of periprostatic involvement could be found.

The cystoscope showed considerable trabeculation of the bladder, but

there was no projection of the prostate into that viscus. Diagnosis

of prostatic tumor was made and radical removal of the gland,

together with the neck of the bladder and the seminal vesicles, was per-

formed through a perineal incision, after which an anastomosis was made

between the urethra and the divided neck of the bladder, and a gauze

drain introduced. Recovery from the operation was uneventful, and,

after the patient left the hospital, a course of .r-ray treatment was

begun with the hope that it might prevent recurrence. Two months

after operation, however, a recurrence took place in the scar, and the

new growth rapidly extended to the rectum. At the time the case was

reported, the patient's condition was considered hopeless. With regard

to the structure of the timior, the gross tissues showed two irregular

fragments, a portion of each being plainly encapsulated. In some areas,

dilated tubules containing yellowish material could be distinguished

in the smooth, white stroma which constituted the tumor. Upon

microscopic examination, three distinct tj'pes of structm-e were found:

A glandular type showing evidence of inflammation, a dense fibrous type

interminged with gland tissue and showing muscle fibers in certain areas,

and areas of pure spindle-celled sarcoma. There were also scattered

cells of this kind in the second type of tissue. Microscopic diagnosis in

this case was glandular hyperplasia of the prostate with the formation

of a rhabdomyomatous sarcoma. The rarity of this type of tumor

makes the case worthy of notice in this review. Squier mentions

3 other cases collected by Kauffmann. I remember another case

reported some years ago by ]\Ir. Greig, an English surgeon.

Metastatic Prostatitis. Inflammation of the prostate is usually asso-

ciated with the thought of gonorrhea or instrumental injury, the latter

being particularly likely to cause suppurative inflammation in the

subjects of prostatic hypertrophy who are likewise suffering with vesical

or urethral infection. The occurrence of prostatitis as a complication

of such constitutional conditions as pyemia, smallpox, typhoid fever, or

purulent collections in remote parts of the body, however, is well estab-

^ Surgery, Gynecology and Obstetrics, September, 1916.
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lished, although such cases are not often met with. In a recent con-

tribution to this subject Wildbolz,^ of Berne, reports 14 cases of acute

prostatitis whi(;h developed as a sequel to influenza, and 22 others in

which tonsillitis and intestinal trouble were the most common preceding

ailments. In onl.x' 5 cases did abscess formation take place. The
specific l)acillus of influenza was not recovered from the prostatic

secretion, only the more conunon pathogenic organisms being found.

This is quite in accord with the rarity with which the gonococcus is

recovered from prostatic abscesses. One patient developed prosta-

titis while all'ected with a large boil on the neck, and later a perinephric

abscess formed, staphylococci being recovered from all three of the

lesions. Another patient's trouble followed a crop of sties.

The symptoms and treatment are not different from those of more

frequent forms of prostatic inflammation, the former consisting of

bearing dowii in the perineum and rectum, frequent, difficult micturi-

tion, and in some cases hematuria, together with the constitutional dis-

turbances which usually accompany such local manifestations. It seems,

however, that urinary symptoms may be absent, for one patient who had

a prostatic abscess which had been opened and drained was free from

any disturbance of micturition. A urine free from pus, with the objec-

tive symptom of prostatic involvement, points at once to the metastatic

origin of the trouble. One patient developed ei)ididymitis. This com-

plication I have seen follow a case of prostatitis presumably due to

colon bacillus infection.

The author considers that the prognosis is favorable and recommends

treatment along the usual lines, with prompt evacuation of the pus by

perineal incision as soon as its presence can be determined.

THE SEMINAL VESICLES, TESTICLES, AND CORD.

Seminal Vesicle Infections. In discussing the sm-gical treatment of

seminal vesicle infections in this review three years ago, the opinion was

expressed that the operations of vesiculotomy and vesiculectomy were

procedures to which more attention should be given. That such a

view has been shared by other surgeons is evidenced by occasional

contributions to the subject which have been made since that time.

The literature, however, is by no means voluminous, a circumstance

which is probably due to a laudable conservatism on the part of a

majority of surgeons, who feel that all other therapeutic measures should

be resorted to in the average case of vesiculitis before operation is

considered.

Studies in the normal and morbid anatomy of the vesicles, as well as

more careful investigation of the clinical phenomena resulting from their

* Correspondenz-BIatt f. Schweizer Acrzte, February 5, 1916.
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involvement in diseased processes, taken in conjunction with results

already obtained by operation, has led to a better understanding of the

importance of these small and remotely situated organs, the difficulties

to which they give rise, and the relief w^hich may be expected from

judicious surgical treatment. That more definite knowledge may be

obtained as time goes by seems to be the belief of all those w^ho have

devoted themselves to the investigation of the subject, as they recognize

that at present the indications for surgical attack upon the vesicles are

not altogether certain.

Since Fuller's paper was reviewed in 1913, notable contributions to

the subject have been made by J. Bentley Squier and Hugh Cabot, and

also reports on .r-ray studies by Belfield and Thomas, both of which

received notice in this review. Luy's paper, in which emphasis was

placed upon the necessity of treating the associated deep urethral lesions,

and particularly of securing patency of the seminal ducts, likewise

received adequate notice.

During the past year, three important contributions to the subject

have come to my attention. One by Louis E. Schmidt,^ of Chicago,

is clearly characterized by the rational views therein set forth in it.

He takes the stand that every case should be studied upon its own

merits and that a decision to operate should not be reached hastily;

furthermore, he advises that the older measures, followed eventually by

vasotomy, should be thoroughly tried before the more serious operations

are considered. Circumstances which must be taken into considera-

tion are the ^•irulence of the infection, the duration of the disease, the

local and systemic disturbances which have been produced by it, and

the degree of improvement which follows other measures. F/Ven though

improvement be slow, provided it is percei)tible, there is ground for hope

that a continuation of conser\ati\e treatment may e^'entually bring

about a cure. Particularly in cases in wliich nerNous disturbances and

marked hypochondriasis are evident should one hesitate before deciding

upon radical operation.

In my previous discussion of the subject, this view was taken with

regard to the nervous class of cases. With regard to a choice between

vesiculotomy and vesiculectomy, the former is advised in acute cases,

in which free pus and severe constitutional symptoms are present.

Immediate relief of pain and conservation of the structures involved

have invariably followed such a procedure in Dr. Sclmiidt's practice.

If it be found, at the time of operation, that the vesicle wall is thoroughly

riddled with miliary abscesses, then vesiculectomy is considered the

preferable operation. So likewise is it preferred in cases in which there

is marked infiltration of the vesicles with perivesiculitis wiiich renders

them adherent to surrounding parts. Among distinctive conditions

' Journal of the American Medical Association, January 15, 1916.
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calling- ["or radical operation are attacks of colicky j)aiM simulating

ureteral or ai)i)en(Hcular colic. In such cases Dr. Schmidt has usually

found calculi present, althoufjh the symptoms can well he accounted for

by the anatomical relation of the vesicles, notably the position they

hold to the ureter.

Another noteworthy contribution has been made by Edward W.
White,' of Cliicago, who reports the results obtained in a numl)er of

cases, discusses the indications for operation, and gives a very complete

exposition of the symptomatology. lie ])ractically agrees with Schmidt
as to the indications for operation and the choice between vesiculotomy

and \esiculectomy. Six operative cases are reported. The majority

have lieen treated within the past year, so that final results cannot

yet be determined. The immediate results, liowever, seem very favor-

able. The relief of pain, the evacuation of pus, and the removal of

liard fibrous vesicles whicli ])r()duccd great discomfort were, in the order

named, the conditions for which operation was resorted to in this series

of cases.

As to sym])tomatolog\', both Sclnnidt and White consider that

Bclfiekl's ckissification whicli referred the disturbances to the genital

organs, urinary organs, rectum, abdomen, and then made a fifth group-

ing under general systemic disturbances, will cover all cases. White
states that in 90 per cent, of the patients who have come under his

observation nervous symptoms were present. This he attributes largely

to the eflPect of long-continued pain. With reference to the urinary

symptoms, he describes an interesting condition revealed by the cysto-

scope, namely : a hyperemia and edema of that portion of the bladder

in relation to the seminal vesicle. Great importance is attached by
both authors to the presence of blood in the vesicular contents, and they
both agree tiiat its persistence, eitlu>r in the secretion obtained by
massag(> or in the ejaculate, should lead one to consider the advisability

of a radical oj^eration. The rectal sym])toms are those so well known
as being associated with disease of the prostate and vesicles, consisting

of a sense of weight or obstruction in the lower bowel, with burning
pain and general irritability of the mucosa. Naturally, the abdominal
symptoms depend upon the irritation of the peritoneum and the close

relation of the vesicle to the bladder and ureter, and even the a})pen(lix.

Thus suprapubic pain, as well as attacks of colic, are not uncommonly
met with.

With reference to systemic conditions, involvement of the joints

naturally will be the one most frequently met with, except the high
temperature and general constitutional disturbance associated with
acute cases. Some of the most gratifying results obtained by difl'erent

surgeons, notably by Fuller and Squier, related to joint involvement.

^ Urologic and Cutaneous Review, July, 191G.
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A symposium on this subject was held before the Chicago Urological

Society. If I remember rightly, it was there that Dr. White's paper

was read. E. O. Smith/ of Cincinnati, in reporting at this meeting the

results of his investigations into the anatomy and pathology of the

seminal vesicles, called attention to the necessity of making multiple

incisions in order to establish satisfactory drainage. He showed that

the tubules are so arranged that a single incision in the lower part of the

vesicle will not suffice. In a considerable number of specimens which he

examined, at least one half showed evidence of disease, a circumstance

which the author attributes to the difficulty of the vesicle draining

itself in a satisfactory manner. These findings have led him to dis-

countenance long-continued massage in refractory cases. No calculi

were found in the specimens examined, and the author quotes Fuller

to the effect that, in more than 700 vesiculotomies, calculi were found in

only 7 cases and only once in both vesicles in the same patient. It

would seem, from these findings, that the cases of colic of the renal type

are due to adhesions between the vesicle and ureter.

That vasotomy followed by injections of argyrol has proved highly

successful in the practice of some surgeons was well exemplified in the

discussion which followed the symposium at Chicago. Wm. E. Jost,-

particularly, spoke in high praise of Belfield's work in this connection,

which he characterized as a decided victory for the genito-urinary

surgeon and the patient alike. He considers it the only recognized

method of eradicating infection in the seminal tract, and while such an
opinion might perhaps be considered unduly enthusiastic by many, it

nevertheless shows the difference in results obtained by the speaker

before and after his use of the method. In 40 cases in which Jost has

employed vasotomy, other forms of treatment, such as massage, injec-

tions, instillations, and the use of vaccines, had been tried for consider-

able periods of time, varying from a number of months to several years,

and in one case for the incredible period of eighteen years. Dr. Jost,

however, had not treated the patient all of that time. The majority

of these patients it seems were cured or greatly benefited, or, as the

author expresses it, " the infection was vanquished in a majority of the

cases." In his earlier experience failure was attributed to the fact that

the vasa deferentia were not both treated at the same time. Some of the

patients, in whom a single side was treated, refused to have another

operation later. Attention was also called to the importance of

treating deep m-ethi-al lesions as well as the seminal tract.

R. W. Staley^ is another who reports excellent results from vasotomy
and irrigation of the vesicles, especially in those cases in which the

secretion obtained by massage contains much broken-do^vn tissue as

* Urological and Cutaneous Review, February, 1916.

- Transactions of the Chicago Urological Society, 1916.

3 Urological and Cutaneous Review, 1916, p. 131.
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well as loukorvtos. In properly solccttMl cases, ho considers the method
ciirati\e.

L. T. Ashcraft,' of Philadelphia, speaks very highly of simple vasotomy

in acute cases of seminal vesiculitis aiul expresses the opinion that it is

not necessary to use injections through the opening in the vas except in

chronic cases. He has found that drainage takes place through the

opening and that pressure upon the epididymis is also relieved by this

simple procedure. In his experience, e^•en cases in which systemic

symptoms were present improved under this treatment shortly after

drainage became established, although in this class of cases he always

injected 1 per cent, solution of protargol, or 5 per cent, solution of argyrol

into the opening in the vas. He has rarely been obliged to give more
than three of these injections. In discussing the major operations for

chronic vesiculitis and its associated lesions, Ashcraft shows himself to

be in accord with the authors previously cited, in that he believes

that major operations should be reserved for cases in which all other

measures have failed.

]\Iy owii feeling in regard to these newer methods of treatment has

not changed essentially since the subject was discussed tlu-ee years ago.

Up to the present time, I have not done either of the major operations

for the reason that I have not seen cases in which the conditions seemed

sufficiently distinct and urgent to warrant their performance. A number
of intractable chronic cases which have long been under treatment are

now being considered as possibly proper ones for vesiculotomy or, per-

haps, even vesiculectomy. Acute cases and many chronic ones have done

so well under the more conservative forms of treatment, supplemented

by vasotomy and argyrol injections, that I have not had occasion to

perform a vesiculotomy for their relief. Neither have I had any joint

cases which in my opinion demanded a vesicle operation, although

there is no doubt that some such cases are particularly favorable for

operation, especially in view of the truly brilliant results which Fuller

has reported.

In the discussion of the subject in Chicago, Lower,- of Cleveland,

summarized the whole subject most admirably by stating that if the

end-results in any considerable number of cases prove to be as good

as they seem to be from early reports, then a great advance has certainly

been made in the treatment of these rebellious cases, but that after all

we must not deceive ourselves by allowing enthusiasm for operating to

obscure the ultimate postoperative results.

With regard to the use of vaccines in these conditions, I have been very

much impressed by opinions expressed within the last two or tliree years

relative to the very slight, if any, benefit which can be expected from

* New England Medical Gazette, January, 1916.

^ Transactions of the Chicago Urological Society, 1916.
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them. There does not seem to be nearly as much enthusiasm expressed

of late as there was a few years ago, and the present trend of opinion is

entirely in accord with the results of my own experience with this

form of therapy. I can state unhesitatingly that I have never treated

a single case of gonorrheal infection of any kind in which there was

positive evidence that any benefit resulted from the use of these sub-

stances. My experience with serum, however, has been different, and

1 believe that its administration in large doses has a decided effect upon

severe systemic disturbances resulting from prostatovesiculitis, and

even in acute joint involvement. Contrary to the experience of most

surgeons, I have had better results from it in acute arthritic involve-

ments than in the chronic forms.

In this connection it may be interesting to note that F. Maleterre^

reports excellent results from the use of this serum in the joint com-

plications of gonorrhea. He injects from 20 to 30 c.c. at the first dose,

and then decreases the quantity at each subsequent injection. If the

patient becomes sensitized to the serum, however, larger doses should

be given if their use is continued for any length of time, and the intervals

between the injections be lengthened.

The best results are to be expected in cases of multiple joint involve-

ment accompanied by fever but with only moderate local symptoms.

An excellent result is reported by Bendell and jNIount,- of Albany,

from the use of a stock vaccine in a case of colon bacillus vesiculitis.

The patient was a young man, aged twenty-one years, who com-

plained of vesical irritability and painful and frequent urination. There

was no history of venereal disease, nor of any mouth or throat affection.

P>xamination of the urine showed many pus cells, red-blood corpuscles,

and microorganisms. Cultures gave a profuse growth of colon bacilli.

Some of the urine injected into a guinea-pig caused its death through

septicemia within thirty-six hours. Rectal examination showed that

the right lobe of the prostate was considerably enlarged and that the

vesicle on that side was easily palpable. Both prostate and vesicle

were sensitive to touch. Five bacterin injections were given, the initial

dose l)eing 17,000,000 and the dosage being progressively increased up

to 62,000,000. Improvement followed the first injection. About two

weeks after the injections were stopped, a specimen of urine obtained

by catheterization was injected into a guinea-pig for the purpose of

seeing whether tuberculosis would develop, provided the animal did not

develop septicemia and perish from it. At this time the urine was

negative microscopically, containing neither pus cells nor spermatozoa.

The result of the guinea-pig inoculation proved negative.

In looking over the literature of this subject, the authors were struck

1 New York Medical Journal, May 27, 1916.

* American Journal of Surgery, May, 1916.
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with the ])au('ity of cases reported, and while tliey appreciate that the

report of a siiifjle case possesses no great scientific \'ahie, they still

consider their case sufficiently interesting to warrant publication.

II. B. Culver' reports the result of his bacteriological studies of the

prostatic secretion and contents of the seminal vesicles in the cases of

34 patients, 2() of whom were afl'ected with subacute or chronic joint

involvement. None of these patients had had any urethral discharge

for at least six weeks, and the greater number had not had any for a

number of months or even years, and a few of tliciii had never had

urethral discharge. In every one, however, there was clinical evidence

of inllamniation of tlie prostate or seminal vessels. The secretions were

obtained by difi'erent methods, the object of all of which was to guard

against contamination from other parts of the urinary and genital tract.

Pyogenic organisms were obtained in 70 per cent, of the cases, a great

variety being both aerobic and anaerobic. In (Ui per cent, of the patients

the organisms seemed to be specific for the individual, as shown by the

occurrence of a positive reaction after the injection of autogenous vac-

cines. Their action was most variable, but, as a rule, consisted of slight

chilliness followed by a little rise of temperature and the development of

headache and anorexia. The earlier the reaction appeared, the more

severe it seemed to be. The develojjment of transitory in-ethral discharge

was also noted as one of the phenomena following the injections, and

likewise exacerbation of the joint symptoms. As some of the patients

showed marked improvement after the injections, their use was contin-

ued as a therapeutic measure in conjunction with massage of the pros-

tate and vesicles, irrigations, and the administration of drugs. As a

rule, () of these therapeutic injections were given. In 5 of the 12 cases

thus treated, negative cultures were obtained from the secretions after

periods varying from six weeks to three months, the average being ten

weeks. I'ive others, although still having positive cultures at the time

the report was made, have improved considerably in health.

An important point which the author brings out is that in many
cases a single examination of the prostatic and vesical secretion will

apparently show it to be non-infectious, whereas repeated examinations

will reveal pyogenic microorganisms.

Sclimidt's findings are ])ractically the same as those of Culver.

In the discussion which followed the Chicago symposium an excellent

point was made by Dr. Smith, of Cincinnati. He stated that before

l)erf()rming vesiculotomy on the living subject, he did it several times

upon the cadaver, and that he would recommend that other surgeons

do likewise. To one who has dissected out the vesicles through the peri-

neal incision, particidarly for the purposes of demonstration to under-

graduate or post-graduate students, as it has fallen to my lot to do many

' Journal of the American Medical Association, February 19, 1916.
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times, the importance of this suggestion will be apparent. It is a

difficult procedure; and the occasional operating surgeon will find that

he cannot do these operations with the skill and expedition of such past

masters as Fuller and Squier, for instance. Smith states that he

would hesitate to do an operation of such magnitude in cases in which

neurasthenic symptoms predominated, reserving it rather for the

pus and joint cases, in which evidence of the relation existing between

the vesicles and the symptoms present is more plain. Surely this is

good advice.

Tumors of the Testicle. Tlu-ee cases in which the .r-ray has been used

with success in the treatment of tumors of the testicle have been reported

by Beclere,^ who expresses the opinion that neoplasms originating in

this organ are more favorabh^ influenced than those in other parts of

the body owing to the marked sensibility of the testicular tissues them-

selves to the rays. The first case in which he used this form of therapy

was that of a young man who previously had a retained testicle removed

on account of pain and epitheliomatous degeneration. Within three

years from the time of the operation, he had developed a large tumor of

the spleen, and at the time he came under observation was much ema-

ciated and very anemic, although there were no signs of leukemia. The

tumor filled the entire left half of the abdomen and extended somewhat

over to the right side. After five months' treatment, the abdominal

mass had disappeared and the patient had regained his normal weight.

During the five years which have elapsed since the treatment was

discontinued, there has been no recurrence of symptoms. Permanent

cure was also obtained in one of the other cases, but the remaining

patient, though benefited locally, eventually succumbed to metastasis.

Three cases of malignant disease of the testicle have been reported by

W. P. Willard.- In the first case, operation was done about two months

after the appearance of the tumor; and in the second, six months there-

after. The third case was operated upon twenty-one months after

the appearance of the tumor. In the first case metastasis to the lumbar

glands became apparent within five months from the time of the opera-

tion. In the second case, local recurrence took place eighteen months

thereafter. In the third case, the patient was well four months after

the operation. These cases illustrate the serious prognosis which should

always be given in cases of this kind. With reference to removal of

lumbar Ijniph glands in operations for removal of neoplasms of the

testicle, I wish to call attention to the technical difficulty of the proced-

ure, and also to the circumstance that it is quite probable that glands

situated so high up that they cannot be satisfactorily reached are also

involved at the same time that the inferior lumbar nodes are diseased.

Bulletin de rAcademie de Medecine, July 25, 1916.

California State Medical Journal, 1916, p. 134.
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It may be that tlicse glands arc not palpably- enlarged; hut eoiisiderahle

experienee at the autopsy tahle has taught me that it is quite ])()ssil)le

to ha\'e slightly enlarged pre-aortie glands whieli would entirely escape

detection, even through any of the extensive incisions employed in

the modern operations for removal of the testicle and its associated

lymphatics.

In this connection another case reported hy Outland and (ilenden-

ning^ is of interest. It was that of a man, aged fifty-five years, who
had had an abdominal tumor for fifteen years which, during the six

months previous to the time that he came under the author's observa-

tion, had increased so rapidly in size that it filled the left upper quadrant

of the abdomen. Upon operation, it proved to be a cyst filled with

chocolate-colored fluid. It was so large and adherent that it could

not be removed, so the fluid was evacuated and the patient sent back to

bed. Pie succumbed to shock at the end of six hours. At autopsy, tlie

cyst wall was found firmly adherent to the left kidney. The left testicle

was absent. The authors concluded, therefore, that the cyst had
originated from a retained abdominal testicle which had undergone

degeneration. I have had 2 cases in which testicles so retained have

undergone cystic change. Fortunately, they came to operation at a

period in their evolution when their removal was possible.

A New Operation for Varicocele. Del Valle,- of Buenos Aires, describes

a new operation for varicocele which has been perfected in Decoud's

Clinic in the University in that city, and which he believes to be superior

to any of the operations heretofore employed for this affection. He has

treated more than 60 patients by this method, 20 of whom he has

followed carefully for from two to four years after the operation. A
complete cure was obtained in all but 1 of these cases, and the failure

in that one was attributed to a technical error during the operation.

The operation is performed as follows: The external inguinal ring

is exposed by an incision about 2 inches long. The cord is freed and its

coverings carefully incised so that its component elements can be

thoroughly separated from each other. All the veins are carefully

dissected from the external ring down to the top of the testicle. They
are then lifted forward out of the wound by the assistant, who holds

each extremity of the bundle between the finger and thumb of each

hand while the surgeon separates them into an anterior and posterior

group, after which he places a catgut ligature around the posterior group

a finger's breadth above the testicle. Next a silk ligature is placed

upon the anterior group two fingers' breadth above the one applied to

the posterior veins. The end of this ligature is left long. The next step

consists in making an incision about an inch and a half long through the

1 Surgery, Gynecology and Obstetrics, p. 204.

2 Ibid., June, 1916.
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aponeurosis of the external oblique muscle a finger's breadth internal of

and parallel with the fibers of the internal pillar of the ring, passing a

Fig. 33.—First step of operation.

Fig. 34.—Second step of operation.
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forceps through it and the uiKlcrlyiiig internal ol)h()U(' an<l transvcrsalis

muscles, and then hringing it out through tlie ring, after w liidi it is used

to (h'aw the silk ligature previously placed .ironnd the anlcrior- group

FiF. 35.—Third step of operation.

Fig. 36.—Fourth step of operation.

of veins up through the opening. The testicle is raised to the desired

position and then the end of tlie silk hgature is threaded on a needle,

passed through the aponeurosis of the external oblique, and tied. The
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operation is completed by sewing the flaps of the fascia together behind

the loop of the veins so as to leave each end of the incision open, and

Fig. 37.—Fifth step of operation.

fiG. 38.—Sixth step of operation.
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thus protect the veins from constriction. If the posterior group of

veins is dihited instead of the anterior group, the opening in the aponeu-

rosis of the external obHque muscle is made parallel with the external

pillar instead of the internal.

Anatomical studies have shown that there is an anastomosis between

the anterior and posterior veins of the pampiniform plexus, and the

author believes that when the circulation through the two groups of

vessels is interferetl with at different levels, the blood current will be

forced through tiio collateral veins connecting them. Thus the circu-

lation of the cord will not be materially interfered with, but merely trans-

ferred to collateral vessels. lie also believes that the transplantation

of tlie veins between the muscles of the abdominal wall lessens their

tendency to further dilatation. Figs. 33 to 38 make plain the technic

of this operation which is, at least, interesting.

Another paper has been written by Tourneux concerning the advisa-

bility of the inguinal route in the operation for hydrocele. This method,

first suggested by Gomoiu and Phocas, consists in forcing the testicle

togetlier with the hydrocele out of the scrotum and into an incision made
in the groin above Poupart's ligament. After the fluid has been let out

of the sac by puncture, the testicle and its coverings are drawn through

the wound, and treated as the operator deems advisable. Then the

testicle is pushed back into the scrotum and the wound is closed.

THE PENIS AND URETHRA.

Chancroid. With the exception of the very common inguinal adenitis

which accompanies chancroids, the text-books make little mention of

complications due to transmission of the virus through the lymphatics,

the majority of them limiting their remarks to an allusion to a lymphan-

gitis affecting the dorsal vessels of the penis. The development of one

or more circumscribed nodules along the course of these vessels is not

uncommon, and it is not very unusual for them to undergo rapid sup-

puration to open and then to become converted into deep ulcerations.

In some cases, however, probably the majority, they undergo rapid

resolution. In all likelihood these lesions are due to infection with

the bacillus of Ducrey, which passes directly along the lymphatic

vessels.

A less common complication has recently been described by Radaeli.^

It consists in the formation of abscesses in the coronary sulcus and is

believed by the author to be due to invasion of the coronal lymphatic

plexus by the streptobacillus of Ducrey, which reaches it in the same
way as it reaches the larger lymphatic channels on the dorsum of the

^ Giornalc Italiaiio Dellc Malattie Venerel, E. Delia I'clle, February 16, 1916.



222 GENITO-URINARY DISEASES

penis. This plexus extends from the plexus of Panizza, which is situated

upon either side of the frenum, and encircles the base of the glans. The

author's observations lead him to believe that the site of the abscesses

in this region frequently correspond to the point at which a channel is

given off to pass upward along the dorsum. This supposition accounts

for the pyriform shape of the primary infiltration. In 2 cases he

recovered the streptobacillus from the contents of the abscess, it being

the only microorganism obtained by culture.

The symptoms and course of this complication are described as

follows: The lesion begins as a small nodule deeply situated under the

mucous membrane of the sulcus, which it pushes up more or less. It

is larger at the base than at the top, being somewhat pyriform in shape,

as already stated. In its first stage it is indurated throughout, although

after a few days the central portion becomes soft and is transformed

into a little abscess which opens spontaneously. After opening, it may
either undergo spontaneous healing or become deeper and more exten-

sive as to surface area if ulceration of the surrounding tissue takes place.

Failure to heal is attributed to a secondary infection with the strepto-

bacillus of Ducrey, transferred directly from the contiguous primary

lesions. Because of this rapidity of evolution, the author expresses the

opinion that these little metastatic abscesses may escape attention when

they heal spontaneously, or, if healing does not take place rapidly, may

be mistaken for new chancroidal lesions developing as a result of direct

contact with other sores. He thinks that the complication is not as

rare as it might at first thought be considered.

x\s to prognosis and treatment, the following considerations are of

importance. In cases in which the complication develops late in the

course of an attack of chancroid, after the virulence of the infecting

organisms becomes reduced, spontaneous healing after rupture should

be considered the rule. In cases in which it de^'elops during the more

virulent stages of the disease, ulceration and considerable destruction of

tissue are probable, and cure is likely to be long delayed. In the first

class of cases protection of the margins of the ulcer is recommended,

together with the observation of cleanliness and the use of simple appli-

cations. In the latter class, disinfection with hot strong antiseptics

and cauterization of the raw surfaces in conformity with the indications

])resent in the individual case are the measures from wdiich the most

good is to be expected.

Fibromyoma of the Prepuce. Benign tumors of the integuments of

the penis are rare, and, with the exception of papillomata, the prepuce

is hardly ever the seat of such neoplasms. A few cases of cystic tumor,

lymphangioma, and fibromyoma have been reported, the latter being

both single and multiple. Such growths do not give rise to any trouble

until they attain sufficient size to interfere with the function of the

organ, or until they undergo ulceration. Their greatest importance is
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{)r()l):il)ly due to the (•ircuiiistaiicc that they jiiay uii(lerf;(> sarcomatous
degeneration, as has been shown by \arioiis authors who have studied

tliis subject.

Rapid increase in tiie size of a tumor which has been present a long

time should lead one to suspect such metamorphosis, and especially so,

according to Hramaiui, if th(>re be an associated infiltration of the

surrounding tissues which, by exerting pressure upon the urethra, makes
micturition dillicuh. It s(>cnis that uh-cration of benign neoplasms is not
in itself any indication of niahgnancy, being (hie rather to poor initri-

tion of the skin, pressure, or traumatism.

A case of fibromyoma affecting the prepuce was recently reported by
Delfino,^ of (Jenoa. It was tliat of a man, aged forty-nine years, who,
at the age of eighteen, was affected witii a hard chancre, upon the scar

of which there developed a small indurated and movable nodule the size

of a grain of wheat, which caused him no inc()n\'enience whatsoever.

During the subsequent years this nodule develoj)ed \ery slowly until

it attained the size of a cherry. Three years before the patient came
under observation, he noticed that the tumor began to grow more
rapidly than it had before. At the time that it was first seen, it was as

big as a large nut. A month previous, the suface had become ulcerated

at three different sites. The tumor was hard and fibrous throughout,

was freely movable, and was not j)ainful to touch. Careful examination

failed to reveal any similar growths in other parts of the body. There
was no interference with urination, and an exploration of the urethra did

not show any contraction. Wassermann reaction was positive.

In view of its slow development, its movability and the freedom fi-om

infiltrati(m of the inguinal lymph nodes, a diagnosis of fibroma was
made and the tumor removed under local anesthesia. I'pcm n)icro-

scopic examinati(m, it was found that the tumor was composed of

numerous smooth muscle fibers arranged in bundles and held together

by a capsiiU^ of connective tissue which separated the fibers from each
other. The skin covering the tumor in the region of the ulcerations

did not show any changes except those due to inflannnatory infiltration.

There was considerable hypertrophy of the muscular tunic of the blood-

\essels similar to that described by dih'erent pathologists as occurring

in fibromyomata in other parts of the body. Inasmuch as the tuinor luul

developed in a syj)hilitic, sections of it were stained for the Spirocheta

l)allida by the Bertarelli-Levadite method, but the result was negative.

Primary Carcinoma of the Urethra. In this review for 191.3, a case

of primary carcinoma of the male urethra localized in the fossa navicu-

laris was reported, and a short review of urethral carcinoma was made.
The investigations of Karika, who found that the two sexes are affected

with practically the same frecjuency, were alluded to. A case recently

' Journal d'Urologie, September, 1915.
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reported by George Erety Shoemaker/ of Philadelphia, is particularly

interesting, inasmuch as it was treated with radium, owing to the fact

that it was practically inoperable at the time the patient came under

observation. It occurred in a negress, fifty years of age, who applied

for treatment because of retention of urine. She had had difficulty in

voiding for about five months prior to her admission. Upon examina-

tion, it was found that the urethra and peri-uretliral tissues were so

infiltrated with nodules that even the smallest urethral catheter could

not be passed into the bladder. Consequently, resort was made to a

No. 6 m-eteral catheter which, after some effort, was passed and secured

in the bladder so as to permit gradual drainage. After a few days of

this continual catheterization, a No. 12 soft catheter was substituted for

the ureteral instrument.

It occurred to Dr. Shoemaker to try the effect of radium in this case,

and between December 14, 1915, and January 4, 1916, nine applica-

tions of three hours each were made. On December 24 a few drops of

urine were voided spontaneously. ^Micturition improved each day until,

on January 15, the patient was able to completely empty the bladder.

At that time a No. 19 flexible catheter could be used. The patient

considered herself well and refused to have an operation for removal of

the inguinal lymph nodes, which, however, were not enlarged, although

Dr. Shoemaker advised their removal. Like many of her race, this

patient failed to return after being advised to have an operation.

Microscopic examination of a piece of tissue removed from the meatus

showed that it was a squamous-cell carcinoma.

The High-frequency Current in the Treatment of Urethral Lesions.

Ballenger and Elder,'- of Atlanta, report successful results from the

employment of Swinburne's method of treating chronic urethral folli-

culitis by fulguration with the d'Arsonval current. The method con-

sists of introducing a tiny bulbous electrode directly into the diseased

follicle and applying the current from two to ten seconds. The tissues

become white within a few seconds and slough off in from two to tliree

weeks.

McCarthy's improved cystourethroscope is used and an electrode is

then introduced through a urethral catheter. A 22-gauge silver wire

bulb at the distal end serves admirably as an electrode. When the

wire protrudes from the catheter at the desired length, the proximal end

is fixed to the catheter by means of adhesive plaster to prevent any

slipping. A small rubber cap is placed over the electrode to prevent

the irrigating solution from spraying in the surgeon's face. This treat-

ment, of course, is applicable only to chronic cases and should be

combined with proper treatment of any associated lesions, such as

involvement of the prostate or seminal vesicles.

1 Sui'gery, Gynecology and Obstetrics, June, 1916.

* Journal of the American Medical Association, May 27, 1916.
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Granville MacCiowan* also calls attention to the value of the high-

frequency current in the treatment of polypoid and papillomatous

growths in the posterior urethra. In one case he found the entire

posterior uretlira blocked with these little growths, the symptoms which

were produced being those of progressive prostatism. The growths were

removed with the cautery, after which it was f(jund that there was some
contraction of the vesical neck by a fiber-like mass projecting out over

the floor of the urethra. With some difficulty this obstruction was
removed })y use of a punch and a ronguer. A month later examination

showed that an adenoid was growing directly in the centre of the channel

that had been made, originating presumably in one of the glands of

Albarran.

In discussing the etiology of these growths, MacGowan expresses the

opinion that they originate the same way as papillomata on the external

genitals through the laying bare of papillomatous bodies by slight injuries

in the presence of the favorable elements of heat, moisture and chronic

infection. He divides polypoid growths into two classes, namely: the

soft or mucoid, and the fibroid. The first class have but a single

bloodvessel with one layer of flat epithelium, the bloodvessel being

surrounded by a stroma so delicate that it is negligible. Consequently,

they respond quickly to the action of the cautery, so that a single spark

from the high-frequency current, or a touch from the electric cautery,

will destroy them. Those of the second class are better organized.

The central bloodvessel may be single or branched, and is surrounded by
a well-defined stroma, which is covered by at least two layers of squa-

mous epithelium. When viewed through the water distention urethro-

scope, this type is not so translucent as the mucoid variety, nor is it as

easy to destroy unless it is severed by the cautery knife, or unless the

central bloodvessel happens to be coagulated by the spark upon its first

application. These fibrous polypoid growths are most frequently found

on the lateral walls posterior to the verumontanum. With reference

to true papillomata, the author states that he has found them frequently

in front of the colliculus. These latter are generally difficult to cure,

frequently resisting the action of the cautery for weeks before they finaUy

yield to its destructive power.

Cysts of the posterior vrethra were referred to in this review some years

ago, and doubt was expressed that their mere presence might account

for the symptoms complained of in some of the subjects in whom they
were observed. It seems that further investigation is necessary to de-

termine their true patiiological role if they have any. In MacGowan's
experience these cysts have been very easy to destroy with the newer
caustic methods. Of course, if they be large enough to produce obstruc-

tion of the vesical outlet, it is readily understood that they may be

responsible for the symptoms.

^ Journal of the Americau Medical Association, September 18, 1915.
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MacGowan's associate, Robert V. Day/ has discussed the technical

method of deahng with these growths. He finds that different instru-

ments will be applicable to different cases. He has used a non-flexible

insulating material which consists of a silica tubing having the diameter

of a No. 11 French catheter. One end is fitted into a groove with a

pistol-shaped handle made of vegetable fiber and held firmly in place

with a set-screw. Through the top of the handle, and extending on

through the bore of the silica tubing, a piece of piano wire is passed, the

distal end being sharpened to a fine point. The excess of wire is bent

over the handle into a small loop to which the high-frequency connecting

cord is attached with a watch-chain snap. The manner in which this

simple instrument is used is much like that by which skin growths are

destroyed by the electrolysis needle, except that in these urethral cases

the incisions are made parallel. This insulated needle may be inserted

through any open endoscopic tube.

New Growths of the Prostatic Urethra in Relation to Tuberculosis. P.

S. Pelouze,^ of Philadelphia, publishes an interesting paper based upon

9 cases which came under his observation in the Jefferson Hospital,

in all of which there were peculiar growths in the posterior urethra,

and evidences of associated tuberculosis were generally present. The

growths were located principally upon the roof and lateral walls of

the prostatic portion of the canal, being most numerous just external

to the vesical sphincter. They varied in size from about one-half to

one-quarter that of -the average normal verumontanum. They were

lighter in color than the surrounding mucous membrane, usually occurred

in clusters, were very slightly pedunculated or sessile, and in no way

resembled urethral papillomata. Although they appeared to be solid

during the earlier stages of their development, some of them evidently

underwent cystic degeneration later, so that when ruptured they dis-

charged a thick white substance. Sections of the solid growths proved

to be lymphoid in character. As the author has never found such

growths in patients who did not present signs of tuberculosis, he believes

that their occurrence warrants one in making a diagnosis of tuberculous

disease, unless most careful examination of the various organs of the

body fails to reveal any trace of that disease. In none of the cases

could any marked change in the shape and consistence of the prostate

be detected by rectal examination; consequently, it is probable that

the new growths do not penetrate any considerable distance beyond

the urethral mucous membrane overlying the gland. It is interesting

to note that none of the patients voided a cloudy urine. In all but one

case, however, shreds were present, though there were hardly any pus

cells. A fairly constant symptom was continuous burning pain at the

1 Journal of the American Medical Association, November 20, 1915.

2 New York Medical Journal, October 16, 1915.
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neck of tlic bliukltT aiid ]);i!ii ;it s(»iii(> point in the anterior nictlir.i duriiij^^

urination.

J. F. MeCarthy,' of New ^'ork, also calls attention to the importance
of carefully examining the (leej) urethra in cases of genito-urinary tuber-

culosis, and reports cases of unilateral renal tuberculosis in which tliere

were associated urethral k^sions.

' Siir{j;cry, Gynecology and Obstetrics, 191('), p. ;i;U).





SURGERY OF THE EXTREMITIES, SHO(K,
ANESTHESIA, INFECTIONS. FRACTI RES
AND DISLOCATIONS, AND TUMORS.

By JOSEPH C. BLOODGOOI), M.D.

SHOCK.

War Neuroses. Psychic Shock. The most interesting reports in recent

literature come from the mihtary surgeon. Oppenheim^ entitles his

contributions "War and Traumatic Neuroses." He calls attention to

his statement in 1889, when he said that there may be an injury to

nerve tissue sufficient to influence function, yet not producing enough
cellular change to be recognized under the microscope. This statement

created a great deal of opposition. Many of his opponents called his

traumatic neuroses "indemnity" hysteria. Oppenheim is of the

opinion that the present war has vindicated his view and established

traumatic neurosis on a scientific basis.

Bonhoffer^ does not go as far as Crile with regard to the relation

between the mental disturbances due to the war and subsequent insanity.

Nevertheless, he is of the opinion that the severe emotional strain will

have its effect both upon the nervous system of the soldier at the front

and the people at home. We must also bear in mind that this factor

may light up latent mental tendencies or dispositions. Bonhoffer is of

the opinion that there is no psychosis peculiar to the war. He has been
able to find no evidence that the real and advanced mental diseases have
been increased by the war. Apparently, his address is more an expres-

sion of opinion than the disclosure of any new facts.

Jensen' maintains that pain, worry, and other unpleasant emotions

act the same as the so-called operative shock. Their chief influence

is on the splanchnic nervous mechanism, with paralysis of the vaso-

constrictors. This affects the entire intestinal canal, the chief feature

of which is paralysis—dilatation of the stomach, gas distention.

Whether it is an acute or clu-onic condition, continuous or recurrent,

this intestinal stasis interferes with the defensive mechanism of the

1 Berl. klin. Wchnschr., March 15, 1915; review in Journal of the American Medical
Association, 1915, Ixiv, 1533.

Journal of the American Medical Association, 1915, Ixiv, 163.

' Lancet, 1915, clxxxviii, 231; review in Journal of the American Medical Associa-
tion, 1915, Ixv, 33.
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mucous membrane, and toxins pass into the circulation. In this way,

we have established a vicious circle. Of course, there is nothing new in

this idea, but many so-called intestinal intoxications are secondary and

not primary, and in many of these cases psychic influences are more

beneficial than treatment directed to the intestine only.

Patrick^ discusses with great clearness the factor of fear in nervous

cases (functional nervous disorders), and divides them into difl'erent

groups. He reports cases in detail.

Personally, I have seen the blood-pressure fall from 160 to 80 from fear

alone.

Every military sugeon has seen extreme degree of shock without any

demonstrable lesion. Some of these ma}' be due to concussion and not

fear, just as we know that the nerve trunk may be markedly disturbed

by concussion without laceration.

Crile has contributed numerous books and articles on the kinetic

theory which has chiefly to do with the relation between emotion,

shock and acidosis.

Cannon has recently written quite extensively on the relations between

emotions and shock.

It is my opinion that the relations between fear, emotions and other

mental disturbances, and the general condition called shock are well

established. The most common postoperative discomfort are gas pains,

with and without distention. This temporary paralysis of the alimen-

tary canal is the first result of any of these emotional disturbances. The

two conditions have enough in common to be considered together. War
neuroses, therefore, begin as cases of psychic shock.

Genera]. Before mentioning some of the new contributions which

have appeared during the past year, I find it interesting to briefly sum-

marize an article on shock under the heading "Therapeutics.""^ In

the introduction, it is stated: "With correct knowledge of shock,

treatment should be more rational." Then it is added :
" Unfortunately

there are differences of opinion, both as to the physiological and patho-

logical changes which occur during shack, and for this reason the many
advocated treatments confuse the therapy."

When the clinical picture of shock is described, blood-pressure is not

mentioned. From a surgical stand-point, of all the signs and symptoms

in this very complex condition called shock, the blood-pressure is one

of the most exact signs helpful to us in prevention, recognition and

treatment. It seems to me that it is confusing to try to differentiate

shock from collapse.

Then they mention the usual various theories under the headings

"Trile's Kinetic Theory," "Acapnia (Henderson)", "Suprarenal Exhaus-

' Journal of the American Medical Association, 1916, xlvii, 180.

2 Ibid., Ixvi, 1464.
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tioii (Corlx'tt)." Soolig and Joscpli Iiunc a]>i)areiilly ikj tlicory, but

their experiments prove that paralysis of the \asomotor center is not

the ])riniary cause of the other syin])t()nis of surgical sliock. When we
come to the (Hscussion of therajx-utics, they mention IIot^Mu's colloidal

•jelatin.^ Ai)j)arently this latter method is \^\\v\\ chief sjjace because

it is most recent. They, however, mention the well-established older

methods. First, saline subcutaneously, ])er rectum or intravenously;

with the rectal infusion, black colfee. Then the.\' ad\ise Corbett's

epinephrin solution, which is given with the saliiu'. For j)ain, morphine

is advised. When there is acute anemia (f the brain, lower the head

of the bed, ])ut bandages around the limbs and abdomen and apply

hot-water bags. Strophanthin may be given intravenously (if tlie

patient has received digitalis recently this drug is contraindicated).

Camphorated oil hypodermically ; strychnine, gr. ^V> which should not

be administered more than once in six hours; ergot intramuscularly

once in six to eight hours; pituitary extract. These drugs are supposed

to be hel])ful in raising the blood-pressure. Small amounts of hot

liquids by mouth. If there is perspiration, atropine (in my experience

patients in shock do not perspire). Hot-water bags are much better

for cold perspiration than atropine. Then it is urged that no drug

should be pushed too far, nor should many drugs be given at the same

time.

I have been attempting to give a yearly review on shock for the past

sixteen years, and I can appreciate the difficulty confronting the writer

on "Therapeutics" in the Journal. But if a young surgeon read this

article on shock, he would really not know what to do first, or in what

order.

W'lien I finish a brief review of the literature, I will give again a

working method which I personally employ in the prevention and treat-

ment of shock.

Operative Shock. Surgeons are most interested in the shock which

may occur during or after operation, because we are beginning to learn

that this form of shock is more or less under our control. The factors

which have produced shock in an accidental injury are not under our

control, and we are compelled to treat the patient as we find him, but in

operations it is different, and here, when it is possible, the best treat-

ment is really not treatment of shock at all, but to so prepare the patient,

direct the anesthesia, and execute the planned operation that if there is

any shock at all, it will be easily combated by simple therapeutic

measures. Personally, during the past year I have not given a single

drug hypodermically for shock, and I find that I have given intra-

venous salt less than in any previous year. In the great majority of

cases the treatment has not gone beyond the Trendelenburg position,

' Jounuil of the Aiiu^riean Medical Association, February 27, lOl"), p. 721.
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the application of external heat, the subcutaneous administration of

saline, and hot saline with coffee per rectum, and, perhaps most important

of all, the patient is kept quietly in this position on the operating table

until we feel, from the change in the blood-pressure and pulse, that he

can be transported to the ward with safety.

We may contemplate operative shock in three stages—before opera-

tion, during operation, and after operation. I am inclined to think

that, as far as the siu-geon is concerned, he can most readily control the

condition during operation.

Preoperative Treatment. In my own recent experience with

exophthalmic goitre, I have reduced the mortality to nothing by pre-

operative treatment. I cannot see any improvement in the operative

technic, but these cases are given absolute rest in bed until their condi-

tion is such that the operation can be performed with a minimum amount

or risk, and, so far, there has been no mortality. Diu-ing this period,

two patients were taken from my clinic to other hospitals, because I

would not consent to operate until there had been a longer period of

rest, and were operated upon within a few days. Both patients died on

the table, or within a few hours, and I know that in these two cases the

anesthesia and the surgery were good. The fault was with the judg-

ment as to the time of operation.

In general, the better the condition of the patient, the less the danger

of shock, but we cannot always have this advantage. Patients will

come for surgery late, depressed by the disease and by fear and anxiety.

Naturally, any investigation which will help us to improve the general

condition of the patient is of the greatest importance. In every case

we have to use our judgment and decide between the danger of putting

off the indicated operation, and the danger of immediate operation

without any preparation. When operation is not indicated at once, no

harm is ever done by a few days' delay for preparation. Young has

demonstrated this with his most painstaking preliminary preparation

for perineal prostatectomy. A. C. Burnliam^ is of the opinion that the

administration of glucose solutions has a definite prophylactic action

against operative shock. If there is no contraindication for food by

mouth, he gives a meal of bread and cereal eight hours before operation

and 100 to 200 calories (6 ounces of coffee, or orangeade with 1 ounce of

lactose) three hours before operation. If food cannot be given by mouth,

he recommends an intravenous administration of a 5 per cent, freshly

prepared glucose solution, or subcutaneously 2 or 3 liters of 5 per cent,

solution, or per rectum 1 or 2 liters of a 5 per cent, glucose solution in

tap water.

I frequently use the rectal method before operation, but save

the subcutaneous infusion for the operating table. It begins with the

1 American Journal of Medical Sciences, 1915, cl, 431.
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anesthesia. Lane uses this practically as a routine when lie resects the

colon. This glucose treatment can be continued after operation,

I am inclined to thiidv that we are apt to leave the treatment of

expected shock until alter the operation is begun or finished. We
generally know in what cases shock may be expected. In the past,

we have concentrated our attention on the second and third stage, and

it is my opinion that we should pay more attention to \N'hat can be done

by way of preparation of the patient for an operation in which we know
there will be a large element of shock. I am confident that many
patients are dei)ressed by catharsis, weakened by starvation, and their

tissues dehydrated by neglect to give them plent^'^ of liquids, and in

some cases they are doi)ed with narcotics, so that they will sleep the

night or two before ojicration, or come to the operating room more or

less stupefied. It is quite true that some group of ])atients may best be

prepared by catharsis and star\'ation, but no rule will apply to all.

Some form of sugar and bicarbonate of soda is being added to our saline

solution. I wish I were able to know how much good the sugar really

does. I think our evidence in favor of the fluid is conclusive, and in

some cases the evidence in favor of the bicarbonate is almost as good.

But as to the sugar, I am not quite certain. When we really have an

acidosis, I have found that we need more than sugar, and, of all the single

foods, milk in some form gives the best results.

But not all acidoses are due to starvation, and acidosis is not always

a condition necessary to treat any more than one would administer drugs

to reduce fever. Some forms of acidosis are physiological. It is this

know'ledge that makes one skeptical of contributions similar to Burnham's,

and at the present time we must not put too much reliance on any
preoperative treatment which will be prophylactic against operative

shock. So far as I know, there is no harm in the administration of the

glucose solutions.

Guerryi advises thorough preoperative preparation: Morphine gr. ^, and
atropine gr. yio are given hypodermically just before the patient leaves

for the operating room; the anesthetic is begun with nitrous oxide and

changed to ether; the operative work should be bloodless and rapid;

local anesthesia is useful only in selected cases, as Guerry is of the opinion

that this prolongs the time of operation.

Those who use local anesthesia in combination with general, know
that it does not prolong the operation time to any extent and that it

reduces the amount of general anesthesia necessary for the completion

of the operation. I will speak of this again when I discuss anesthesia.

Blood-pressure. For perhaps over five years we have recorded on a

chart, during every operation at St. Agnes' Hospital, the pulse and blood-

^ Journal of South Carolina Medical Association, 1915, xi, 22G; review in Surgery,

Gynecology and Obstetrics, 1915, xxi, 475.
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pressure, beginning as a rule a few days before operation and for some days

after it. The record is kept by the nurse under the direction of the

anesthetist. In the column to the left of the chart, the condition of the

patient is noted from time to time, esy^ecially as to color, whether be is

struggling or not, vomiting, etc. In the column to the right, the operator

dictates, from time to time, the nature of the manipulation. We are

now having a copy made of these charts and studying them critically

—

it is a huge piece of work.

All the members of my staff agree with me that this chart has stimu-

lated their interest in the relation of the different forms of anesthesia

and the various steps in the different operations to the general condition

of the patient as recorded on the chart and as reflected in postoperative

convalescence and mortality. In the first three years, in the majority

of cases, the general anesthetic was nitrous oxide and oxygen. In the

past eighteen months, we have gradually returned to ether. In a large

per cent, of the cases, local anesthesia has been employed with the same

details as if the patient were not under a general anesthetic, and, in the

majority of very handicapped cases, local anesthesia has been employed

alone, or in conjunction with a slight amount of ether, never to the point

of full narcosis.

The remarkable thing is that, since the experience with gas, we have

found that with the return to ether our records seem to show results

about the same, whether we have employed ether or gas, but all the

results seem far better than before the employment of the charts. The
only factors that I can discover to explain this are, first, the general

anesthetic, no matter which, is better administered; that is, we have

trained our staff to be better anesthetists; second, we have all con-

centrated our attention on the manipulations which produce shock and

have attempted to avoid these manipulations, or to shorten their period;

and perhaps the most important factor of all is the routine employment

of novocaine 1 to 400 as a local anesthetic.

In addition, I am beginning to feel that changes in the blood-pressure

are often at first physiological and not pathological, and that, in view

of our ignorance of its exact mechanism, it is a mistake to treat especially

low" blood-pressure with drugs.

When the blood-pressure is high, we now rarely use gas. There

seems no good reason to increase the blood-pressure with this anesthetic

when the operation can be done with ether, or in some few cases with

chloroform, without raising the blood-pressure. Then, again, we are

not startled into immediate action by low blood-pressure. Simpler

means are always employed first. In the first instance, the patient's

head is lowered ; often this alone brings the blood-pressure back. Painful

operative manipulations are discontinued, or attempts are made to

block them with novocaine. The third procedure is subcutaneous

saline; the fourth, hot saline i)er reef inn. Intravenous saline has been
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given less this year tlum ever hctorc. 1 have also (liscoutinued the

intravenous use of str()|)hanthin. As far as I can make out, the general

character of the cases has been about the same, and there seems to he an

improvement in the results. When the results are fortunately pretty

good, it is difficult to note slight improvements. But from this observa-

tion all of us have concluded that ether, ])roperly given, is just as good an

anesthetic as gas and oxygen. There is no doubt that in some cases gas

and oxygen is a pleasanter anesthetic; perhaps in a few cases it is a

safer one. But I am l)eginning to feel that when we emjjloy local

anesthesia, ether is often a better and safer anesthetic than gas. The
point, however, I wish to make is this: The keeping of anesthetic charts

seems to be a definite factor in imj)r()ving anesthesia, whether local or

general, and in teaching and perhaps forcing the surgeon to watch every

detail of the operative procedure.

The element of time has too large a hold on the minds of many
surgeons. There is no doubt that rough, painful operative manipula-

tions do less damage when they consume less time, but if the same
operation can be ])erformed without this trauma and loss of blood, the

additional period of time need not be considered. In fact, it is less

dangerous to take more time with the utmost care than to be rapid

and reckless as to injury and hemorrhage. Then, again, dee|:> narcosis

is of itself a depressant. Anything to reduce the actual amount of the

anesthetic is helpful. Local anesthesia undoubtedly accomplishes this.

Explain the combination as you will, I am confident that the combina-

tion of local and general anesthesia is better than general anesthesia

alone, and best of all are the results of local anesthesia alone.

I therefore review the recent literature on the action of drugs on the

vasomotor centre more to urge caution in their employment. Even in

desperate cases I am not sure that we have at the present time any drug

to be depended upon.

Pilcher and Sollmann' state that the nitrites depress the vasomotor

centre only indirectly. The fall in pressure is due to peripheral action.

Strychnine, except in very large doses, is probably inactive. Epineplu-ine

has no direct effect upon the vasomotor centre. This is also true of

camphor. Chloroform, as a rule, is a direct depressant. Sparteine has

apparently no effect upon the vasomotor centre. Strophanthus is a

moderate stimulant, while digitalis is not. Ether does not affect the

vasomotor centre, except perhaps as a very moderate stimulant, but,

as the experimenters state, ether was never pushed in their work to the

point of vasomotor paralysis. The active principle of the pituitary

gland has but a slight effect, occasionally depressant, more frequently

perhaps stimulating. Intravenous lactic acid apparently stimulates

the vasomotor center.

* Journal of Pharmacy and Experimental Therapy, .lanuary, 1915; review in

Journal of the American Medical Association, 191."), Ixiv, fj-lO.
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Sweet/ from the surgical research department of the University of

Pennsylvania, gives an excellent collective review on the relation of the

ductless glands to blood-pressure in surgery, with thirty references

to the literature. He also refers to his previous article on the "Relation

of Blood-pressure to Surgery. "-

He expresses the opinion that surgical shock is a condition marked

by gradual, persistent, progressive fall of blood-pressure, and that it is

observed in its most characteristic picture after extensive crushing

injuries without loss of blood, burns, high intestinal obstruction, acute

hemorrhagic pancreatitis, etc. It is Sweet's opinion that the fall in

blood-pressure is primarily due to the failure of the peripheral and not

of the central mechanism, that is, in the musculature of the small

peripheral arteries, and it might be expected that the ductless glands

play a part.

One should read this contribution in the original. The only prac-

tical thing offered is that small amounts of adrenalin continuously

administered in saline solution during operation are indicated.

Sweet apparently agrees with Seelig and Joseph^ in regard to the

peripheral origin of shock, but he does not refer to their excellent

experimental work which I have previously reviewed.^ This is probably

due to the fact that he is dealing here especially with the relation to the

ductless glands, and is not reviewing shock in general. He refers

especially to the contributions of Cannon.

The advice of Sweet in regard to adrenalin agrees with that of Corbett^

who is also influenced by the writings of Cannon and Elliott.

Cannon's book, Bodily Changes in Pain, Hunger, Fear and Rage

(D, Appleton & Co., 1915) has just come to my attention. It is an

account of recent researches into the functions of emotional excitement.

One will find in tliis book references not only to the previous work of the

author and his associates, but to the most recent literature on this

subject.

Normal Blood-pressure. Lee^ reports on blood-pressure deter-

minations, urine examinations and differential blood counts in 662

apparently normal male adults about the average age of eighteen,

height of five feet eight inches and average weight of 143 pounds.

The average systolic pressure was 120, diastolic 80. The diastolic

pressure was much more uniform. Of the group of 85 cases, 12 per cent.

1 Collective Review, Surg., Gynec. and Obst., 1916, xxii, abstr., p. 581.

2 American Practice of Surgery, Bryant and Buck, ed. 1911, p. 1063.

^ Journal of Laboratory and Clinical Medicine, 1916, i, 283; review in Journal of

the American Medical Association, 1916, Ixvi, 771.

* Progressive Medicine, December, 1915, p. 211.

»St. Paul Medical Journal, 1915, xvii, 655; review in Surgery, Gynecology and

Obstetrics, 1916, xxii, abstr. p. 212.

^ Boston Medical and Surgical Journal, October 7, 1915.



SHOCK 237

of tlie total, whose bloo(I-i)i'essure was over 140, 9 or 10 per cent, sliowed

albumin in the urine. Of these 85 cases w'ith higher blood-pressure,

7 had cardiac lesions, only 9 of them showed albumin in the urine.

Ilowan* writes under the title "The Practical Application of Blood-

pressure Findings." lie begins his article with the remarks that many
l)l()od-pressure readings, as made in the ordinary way, are practically

worthless. lie describes the source of error or inaccuracy, and draws

conclusions from 500 recorded cases. He is of the opinion that the

diastolic record is much more important than the systolic. When
compared with the study of Lee, we note that the results are about

the same. Among bis 50 examinations between the ages of twenty and
thirty, the average systolic pressure was 125, the diastolic 81. Between

the ages of thirty and forty, Rowan finds the averages 142 and 80,

between the ages of forty and fifty, 156 and 89; between the ages of

fifty and sixty, 183 and 88.

INly own charts record the systolic pressure only, so that 1 cannot

speak from a large experience with the diastolic.

Tlie surgeon is influenced most by the rise and fall in the pulse and
blood-pressiu-e. I expect to be able to show, when my research is

published, that when the pulse and blood-pressure have remained

practically unchanged throughout an operation we never observe the

symptoms of shock, and the postoperative course is, as a rule, devoid

of such complications as acute dilatation of the stomach, gas distention,

anuria, or pneumonia, and the convalescence to full recovery is more
rapid. I am confident, however, that we have not reached by any
means the full limit of what is possible with regard to the patient during

an operation, and I pro])ose to add other conditions to be observed on

the blood-pressure chart. But I would advise those surgeons who have

not as yet employed the chart to begin wdth the simple record of pulse

and systolic blood-pressure.

Electric Shock. 1 began this review with a discussion of psychic

shock, because the literature seemed largely concerned with this phase

of the question as brought out by the experiences of the war. The
hterature on electric shock is brought up to date (1915) in the Journal

of the American Medical Association, 1915, Ixiv, 763. The latest report

of the committee investigating resuscitation from electric shock w'as

published^ in 1914.

Traumatic Shock. ^Ve might consider under this term those cases of

shock in v.hich the trauma is an accidental one and not the result of an

operation. In the first place, there is a large number of observations

from the war in which the patients are shocked, but no gross injury

from shell or bullet can be found. The majority are of the opinion that

1 Journal of the American Medical Association, 1916, Ixvi, 873.

2 Ibid., February 28, 1914, p. 724.
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the condition is not psychic entirely, but that the explosion has trans-

mitted its concussion effects through the air or ground to the individual.

Harzbecker^ analyzes four cases of hemiplegia due to air concussion

from a bursting shell six to twelve feet away. He is of the opinion

that in all the fatal cases without signs of external injury there is prob-

ably some hemorrhages into a vital centre.

Traumatic Asphyxia. L. B. Robertson^ observed six cases in February,

1913. They were brought to the Bellevue Hospital from a motion-

picture theater after the cry of "fire!" had raised a stampede. Some of

the cases were unconscious immediately or shortly after the injury. In

all of the cases there was cyanosis of the scalp, face, neck and chest

down to the third and fourth ribs. The lips and tongue were swollen,

and the mucous membrane of the mouth was also cyanotic. The

cyanosis extended down the back to the middle of the scapula. On
closer examination, there were scattered red areas of difi'erent sizes

resembling petechial hemorrhages. Subconjunctival hemorrhage was a

common and startling feature.

Robertson was of the opinion that the condition was produced by

pressure about the abdomen and chest persisting sufficiently long to

cause a cessation of respiration, but not long enough to kill the patient.

Among the six cases, two died of pneumonia. None had signs of cerebral

hemorrhage.

I will never forget my first observation of traumatic asphyxia. The

man was unusually strong. He had been caught between the bumpers

of two freight cars. For the picture of cyanosis in this case look at the

colored illustration found with the contribution of Beach and Cobb,^

and you will note that the cyanosis did not extend either anteriorly or

posteriorly, below the line at the junction of neck and chest. My
patient was extremely shocked, but he was not unconscious, when I

saw him about two hours or less after the injury. The compression

had ruptured the right rectus and the right oblique muscle. Loops of

intestine could be felt beneath the skin. At that time we thought the

man was dying of internal hemorrhage; it was considered a hopeless

case, and he was sent to the ward to die. Some four or five hours later

the cyanosis had practically disappeared, leaving only points of petechial

hemorrhage, as illustrated in the article of Braun-* and Wienecke.^

As the patient's condition Avas better, I decided to give him the benefit

of the doubt. Under ether, I explored the abdomen. There was no

hemorrhage into the peritoneal cavity, but both visceral and parietal

1 Deut.sche med. Wochnschr., November 17, 191-1; review in Journal of the

American Medical Association, 1915, Ixiv, 185.

- Canada Medical Association Journal, 1914, iv, No. G; review in Journal of the

American Medical Association, 1914, Ixiii, 60.

^ Annals of Surgery, 1901, xxxix, 481.

* Deutsche Ztschr. f. Chir., 1904, Ixxiv, 411. * Ibid., Ixxv, 37-
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poritoiunini were intensely cyanotic, as much so as the face when the

patient was first aihnitted. The ruptured muscles were rei)aire(l as well

as possible in a short and ra])id operation.

The patient recovered and lived for t^\•cnty-f^vc years, but he always

had to wear a bandage for the hernia. A])i)arently this is the only case

in which the cyanosis of the abdoininnl \ iscera could be directly observed

at the forced lai)arotomy.

The thing that has impressed nie most in going over the literature

on traumatic asi)hyxia since 1904, is that the observers have been so

interested in the cyanosis and petechiic that they have left no records

in regard to the relationship to shock. In my case the shock was the

most marked feature, if one for a moment could forget the color of the

patient. 1 am inclined to think that Kobertson observed his patients

earlier after the accident, and that was why he was able to see the

cyanosis of the u])i)('r ])ortions of the chest and back.

Flatulence and Shock. Crookshank^ has written a most illuminating

little pam])hlet. I do not know whether we should call this medical

shock, toxic or psychic shock, but he is chiefly interested in the signifi-

cance of flatulency as an indication of an insult of some kind. This

book should be read along with the last book of Cannon^ and com-
pared with the recent books and articles of Crile on the Kinetic l^rive.

Miscellaneous Literature. I have been reading the literature on

shock for this review now for seventeen years, and I am convinced that

it has been a great factor in helping me in the development of all the

things that go for the benefit of my surgical patients. Yet, when one

looks back over this tremendous literature, one is quite certain that no

one contribution stands out ahead of all the others, but good ])()ints

come from many of the articles. In the following I shall ha\e time only

to indicate certain recent articles which should be consulted for special

})()ints.

Baumel'' sp(>aks of the iiiiportdncr of hniihar puncture in cases uf

nervovs shod: and irounds of flic shiU iu war. He found it not only of

diagnostic, but of tluM'apeutic, value. We must always recollect that the

shock produced by the injury may be kept up by some of the results of

the same injury. This is exemplified best in hemorrhage, in peritonitis

following traumatic rui)ture of the intestine, in the intense pain when
there is fracture or dislocation with pressure, in the cerebral compression

from hemorrhage. At the present time, fortunately, there is always one

or more members of a hospital staff familiar with the technic of lumbar

puncture, so that Baumel's advice to perform lumbar puncture for the

relief of pressure systematically, day after day. will be free from danger,

•Paul B. H(H>l)cr, (J9 East Fifty-iiiiitli Street, New York, 1913.

- Loc. cit.

'Lyon Chir., September, 1915; review in Journal of the American Medical Asso-

ciation, 1915, Ixv, 1492.
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but anyone with little experience with lumbar puncture should recollect

that it is a procedure not devoid of risk.

Apparently no one has taken up with Hogan's intravenous gelatin

solution referred to last year.^ This treatment was chiefly recommended

for toxic shock. In relation to the use of adrenalin, or epinephrine, we

should turn to the experimental and clinical work of Corbett, of the

University of Minnesota. Although the use of this drug was advocated

by Crile many years ago, there has been a recent revival of interest, as

shown in my previous remarks.

Davis,2 in his contribution on morphine from the Department of

Surgery of Rush Medical College, is probably inspired by Bevan.^

I have referred to the latter's paper in Progressive Medicine for

December, 1915, p. 214.

Davis, from his comparative studies, finds that morphine preceding

local anesthesia adds nothing to the efficiency of the anesthetic, but

causes postoperative nausea and vomiting in about 25 per cent, of the

cases. The combination of morphine and atropine before a general

anesthetic apparently has no good effect—it does not protect the

patient from any of the dangers and discomforts. For this reason

morphine should not be given as a pre-anesthetic drug. There is no

objection to its use after operation for pain.

I have given up morphine with local anesthesia some time ago, and

I am not at all convinced that it should be a routine procedure before a

general anesthetic. The majority of anesthetists who give gas and

oxygen seem to think that a dose of morphine about a half-hour before

anesthesia begins is helpful.

1 believe that Bevan and his associates are on the right track. They

are breaking away from routine and attempting to find out the best

anesthetic or combination of anesthetics for the individual case or for

the special group.

Lancaster- covers the entire ground of the preparation of the patient

for operation, chiefly, however, for patients whose eyes are to be operated

on. We note that he advises sedative drugs the night before for sleep,

and rather favors the preoperative dose of morphine, except when the

patient's cooperation is desired in operations upon the muscles of the

eye.

Gunn and Martin,^ from their experimental work at Oxford University,

find that, in addition to direct heart massage, when there has been

sudden cardiac failure, there should be intrapericardial injections of

epinephrin or pituitary extract.

Simpson^ calls attention to right-sided hypertension of the heart as a

^ Progressive Medicine, December, 1915, p. 213.

2 Journal of the American Medical Association, 1916, Ixvi, 252.

3 Ibid., October 23, 1915, p. 1418. * Ibid., 1916, Ixvii, 253.

6 Ibid., Ixvi, 32, editorial. . « Ibid., 1915, Ixv, 941.



SHOCK 241

postoi)er;itivc coiiiplicatioii. It is apt to occur in ciiscs with inyociinlitis.

Deep narcosis with ether, prolonged extreme Trendelenburg position,

ra])id intravenous saline injections i)recipitate and intensify tiie con-

(Htion. It should be treated by elexation ol' the head of the beij, small

doses of morphine, inid cardiac stinnilants.

I am confident that myocarditis is one of the most frequent causes of

j)ostoperative death in ii grouj) of very fat women who give a history of

shortness of breath on overexertion. In this group the most dangerous

operations are intrajieritoneal. Tlie patients will not stand deep

narcosis, Trendelenburg position and a long, traumatic ojjcration.

]\Iy deaths have occurred after operations for postoperative hernia,

combined abdominal and perineal operation for cancer of the rectum,

and in one case of cholecystostomy for gall-stones. In all of these cases

I knew of the complication, did everything I could to prevent the fatality,

but failed. Death took place usually at the end of forty-eight hours,

or on the third day^ with continuous rapid pulse and low blood-pressure,

typical air hunger as is sometimes observed in hemorrhage.

Buerger,^ from his experience in military surgery, is of the opinion that

fat emboli are much more frequent than the literature on the subject

would indicate. The diagnosis, in Buerger's case, was not made during

life. We should think of this possibility in cases of fracture associated

with severe contusion and concussion. Patients of this kind should not

be transported at once, but should be left absolutely quiet. An Esmarch
should be placed above the crushed extremity for about one-half horn-.

In some cases Mombiu'g's constriction at the waist line can be applied

when the crushing injury is in the region of the pelvis. The object of

this constriction is to encourage coagulation of blood in the region of the

injured bone and thus prevent the fat from getting into the circulation.

Buerger advises that the crushed wound be immediately opened and
drained, or, if indicated, immediately amputated. But, of course, this is

very difficult to do without some transportation. I get the same im-

pression from reading Buerger's article on fat embolism, as in the study

of the previous literature, namely, it is one of the risks one is compelled

to take. We have no proof that we can recognize the complication in

time to prevent it, nor any proof that it could be prevented when
recognized.

One interested in that rare condition called thymus death will find an

excellent article by Falls- from the Department of Experimental Medicine

of the I 'iiiversity of Illinois. He gives 53 references to the literature.

My experience with the .r-rays in the diagnosis of persisting thymus
agrees with that of the Mayo Clinic—up to the present time it has not

been helpful in a single case.

' Med. Kliiiik, 1915, xi, 996; review in Surgery, Gynecology and Obstetrics, 1910,

xii, abstr. p. 194.

^ Surgery, Gynecology and Obstetrics, 1916, xxii, 712, 746.
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ANESTHESIA.

Space prevents an extended review. I have given my own impres-

sions when discussing blood-pressure. The chnics which first began

the routine employment of gas-oxygen anesthesia instead of ether are

beginning to swing back to ether, but apparently the administration of

ether is better than it was before the experience with gas. A number of

my younger anesthetists who have been through this experience say

their work with gas has made them appreciate the many factors which

tend to safe operations and for this reason has taught them to gi^^e

ether better than before.

I also get the impression that more surgeons are using local anesthesia,

but it is still a small group.

Intratracheal Ether Anesthesia is being introduced in a number of

clinics. Samuel Robinson^ reports his experience with a new apparatus

which he employs in his work in the IVIayo Clinic and INIajor Allie W.

\Yilliams,2 of the Army IMedical Corps, has constructed a portable

positive-pressure apparatus for the administration of ether by intra-

tracheal insufflation. This has been tested at the hospital of the Uni-

versity of Pennsylvania and more recently in the field hospital in Texas.

The apparatus will probably be a very important addition to the

equipment of the automobile ambulance hospital, and all the mobile

operating-room outfits which the present war conditions demand for

the best treatment of wounds.

In my own practice, which has not included opening of the pleural

cavities, I have not introduced intratracheal anesthesia. For all my
operative work in the region of the oral cavity I prefer local anesthesia

combined with ether, either given by the drop method or intrapharyn-

geally through a tube introduced tlu-ough the nose. The anesthetic

ether is never pushed to full narcosis. Years ago Kroenlein in his clinic

succeeded in making a great contrast with the results of his colleagues

in Germany in oral operations. He gave up deep narcosis and simply

kept his patients slightly drunk with ether. This was before the days

of local anesthesia. He reduced the postoperative mortality from

something like 50 per cent, to less than 10. This application of partial

general narcosis to oral surgery by Kroenlein was constantly dwelt

upon by Halsted in the early years of the Johns Hopkins Clinic. In my
more recent experience with cancer of the tongue, I have practically

eliminated the mortality by the employment of local anesthesia in all

cases, by using ether as a partial anesthetic when the operation could

not be performed under local anesthesia alone, and by doing the operation

in stages. The intrapharyngeal method puts the anesthetist out of

1 Surgery, Gynecology and Obstetrics, 1915, xxi, 774.

2 Journal of the American Medical Association, 1915, My, 138.
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the way as well as the intratracheal. eHmiiiates all the (hfneulties of

intubation, and requires very much less ether. I have tried the intra-

tracheal method twice: It was given by an expert, but I could see no
advantages, and I felt that it added to the risk of the oi)eration.

Isabella (\ Herb,' the special anesthetist to the Presbyterian Hospital

in Chicago, gives a very clear description of the simplicity of the admin-
istration of ether. She is doubtful whether there is any advantage in

warming ether vapors. The patient, however, should be kept warm.
The ether should be diluted with as much air as possible.

Fig. 39.—.Showing container, syringe wilii two-way cociv and infiltration needle;

also centimeter measure. (Bartlett.)

Cooke,- of Los Angeles, speaking from the stand-point of a skilled

anesthetist, states that local anesthesia is a most valuable adjunct to

successful gas anesthesia, especially in abdominal work.

Carles and Charrier,^ from an experience with 200 operations in which
ethyl chloride was the anesthetic, conclude that it is a much safer drug
than chloroform and just as applicable to military surgery. They were
able to compare these 200 operations with 500 in which the anesthetic

' Journal of the American Medical Association, 1916, Ixvi, 1377.
- Ibid., Ixvii, 175.

' Review in Surgery, Gynecology and Obstetrics, 1916, xxii, abstr. p. 195.
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was other than ethyl chloride. The patients are asleep in two minutes

and wake up in a few minutes; the time of their operations varied from

five to forty-five minutes; muscle relaxation is not as complete as under

ether or chloroform. In France ether is apparently the anesthetic of

choice in the base hospitals.

Willard Bartlett^ has a very ingenious continuovs stream syringe

apparatus to help the tired surgeon with infiltration anesthesia (Fig. 39).

I have tried all the new syringes, but always returned to the small,

all-metal, hand syringe first advised by Braun. I will try Bartlett's

arrangement. There is something, however, in the small hypodermic

syringe which does not interfere with the surgeon's tactile sense, and

when novocaine is used the nurse and other assistants have little else to

do, so they can fill syringes. I am inclined to think the surgeon is apt

to be wasteful with a larger syringe and, on account of the larger supply,

infiltrate more than necessary.

Morian^ found that 10 per cent, of his cases had albumin in the urine

after local anesthesia with novocaine. It was observed in a few. hours

and usually disappeared in forty-eight. Microscopically, he usually

found hyaline and granular casts, and sometimes red and white blood

cells. All of the adult patients had morphine preceding the local

anesthesia, and most of these patients suffered from vomiting after

operation.

The presence of albumin in the urine after any operation is not at all

unusual, and we have no evidence that this albuminuria indicates any

permanent injury to the kidney. It could just as well be due to the

absorption of sera or ferments from the wound as to the novocaine. We
frequently see it after simple fracture without anesthesia. In my own
experience, novocaine has been about as devoid of toxic symptoms as

injections with simple salt solution.

ACCIDENT SURGERY.

American First-aid Conference. This new movement was described

in detail in my^ last contribution. Since then the Board of Standardi-

zation has been appointed by the President of the United States, but has

not yet made its report. First-aid committees have been appointed by

all the national surgical associations and the majority of State medical

societies.

The publicity given to the First-aid Conference and the educational

work of the various committees has brought to the attention of the

medical profession and the public the importance of this phase of

1 Annals of Surgery, 1916, Ixiii, 678.

- Zentralbl. f. Chir., 1915, xlii, 403; review in Surgery, Gynecology and Obstetrics,

1915, xxi, abstr. p. 547.

' Progressive Medicine, December, 1915, p. 217.
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preventive medicine or ])ul)lic hygiene. Hut stundanliziition of first-aid

material and first-aid instructions is ))y no means acc()mj)lislie(l.

Industrial Physicians and Surgeons. In ni\ uiiud the most important

advanc(> in in(histrial mecHcine and surgery was the organization of the

American Society of Industrial Physicians and Surgeons. The pre-

liminary meeting took place in Detroit just before the meeting of the

American ^fedical Association. Its members are chiefly physicians

and surgeons in charge of the employees of great industrial plants and

large department stores. It represents, then, the third national organi-

zation in relation to industry. The others are the difi'erent associations of

railroad surgeons and the medical and surgical bureau of the dei)artmeiit

of mines. The problem of first aid and the treatment of accidental

injuries are somewhat different in the three great industries.

AVhen the employees are working in a single plant, it is possible to

have in the plants first-aid material in boxes up to a full\' equipjied

hospital. The first aid can be applied by educated foremen, trained

nurses, or physicians and surgeons who spend their entire time in the

plant. The development of the scheme is dependent upon the number

of workmen employed and the number of accidents which cannot be

prevented by all the precautions of "safety first."

The ideal arrangement, of course, is an operating room with modern

equipment where physicians, surgeons and trained nurses are always

present.

With such an arrangement, the interval of time between the onset of

the injury or illness and the beginning of treatment is negligible. Trans-

portation is a simple matter, and the first treatment is under the skilled

hands of the educated physician and nurse.

I had the opportunity of inspecting the hospital which had just been

opened in the Ford ^Nlotor Works in Detroit. There we find the dressing

and operating rooms, the recovery room, and the constant attendance

of surgeons and nurses. It is a miniature hospital. The movement,

therefore, in industrial medicine and surgery is to shorten the time and

the distance between the injured or ill laborer and the attending

physicians and nurses, and the hospital itself. The same movement is

taking place in military surgery. It is also expected to eliminate inter-

ference by all except those specially trained.

The ideal arrangement, of course, is only possible in the larger jilant,

and the probabilities are that the economic results in these plants will

be such that ultimately some arrangement can be perfected })y which

all the employees will have the benefit of a hospital establishment.

If the number of employees is not sufficiently large to justify the

establishment of a hospital within a plant, a number of smaller plants

can be grouped around a hospital.

The problem is a little more difficult among miners and still more so

on railroad lines, but there is no question that there is a wide-spread
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movement having for its object the intensive study of the actual con-

ditions of industrial accidents and the formation of a scheme of first

treatment which will give the best results. There is yet much to be

accomplished in this direction.

The relation between the medical and surgical departments of any

industry and its employees is a far larger problem than the treatment of

accidents, and undoubtedly the entire subject of the health and welfare

of the workman will ultimately be placed in the care of trained physicians,

surgeons and nurses.

First Aid. As stated in the beginning of this note, the Board of

Standardization has not yet completed its work, but the Secretary of the

American First-aid Conference has received about 500 replies to the

five questions^ and a large number of the first-aid committees have

made an independent survey.

At the present time we may say that the consensus of opinion favors

the immediate disinfection of the wound and its surroundings with

iodine, and covering the wound with a piece of sterile gauze. If this

treatment is not applied by an expei'ienced surgeon, the patient should

be transported as quickly as possible to the surgeon, or, in more serious

cases, the surgeons brought to the patient. Now, this means that first-

aid material will have to be distributed in convenient places throughout

the industrial world. When there is a hospital in the plant, the problem

is solved. In smaller plants the material is kept in a convenient cabinet,

and the foremen are instructed in first-aid measures. In a little larger

plant there is an accident room and an attending trained nurse. How-
ever, on railroads and in mines, the first-aid material has to be distributed

in smaller quantities and the laborers themselves must receive the

simplest instructions as to its application. There is apparently no

difficulty in getting a good first-aid scheme on paper. The great obstacle

is the instruction of single individuals in large numbers and the proper

distribution of the packages in such a way that they will be available

and not lost or wasted. Practically, all railroad and mining surgeons

are giving these questions their attention, and on many railroads the

first-aid arrangements are splendid and the good results are already

evident.

When the injured, or ill, individual is not near a hospital, the question

of transportation has to be considered. If there is a fracture, some

fixation dressing will be required during transportation. For this

reason laymen will have to be instructed in the simpler methods of

fixation of fractures of the upper and lower extremity.

The majority of authorities are against instruction to laymen and

women on the treatment of hemorrhage. In the fh*st place, it is a

rather difficult thing to tell whether the bleeding from a wound is copious

1 Pkocressive Medicine, December, 191.5, p. 22G.



ACCIDENT SURGERY 247

enoufjfli to indicate an Esmarcli l)anda<j;e. Those who have had exjjeri-

ence have found that when tlie untrained are ^iven rules for the treat-

ment of lieniorrhafje, the Esniareh is used entirely too often, and now and

then with (hsastrous results. This also is the opinion amonj^ military

surgeons. The injured had better take his chances with hemorrhage,

unless a trained surgeon is present at the time of the injury.

Wound Treatment. Of course we find the same difference of opinion

among industrial as among military surgeons in regard to antiseptics,

in regard to the primary treatment of the wound, and as to the details

of subsequent dressings. But they all agree as to the importance of the

first dressing, and how essential it is to have this dressing done immedi-

ately after the wound is received. As I said in the beginning, iodine is

first choice among the antiseptics.

The economic problem is an enormous one, and now the employer

must ])ay the bill. Skilled treatment, therefore, means a shorter period

of disability and the least amount of loss of function.

Preventive medicine and surgery will soon take their proper places

in relation to the great industries. Proper book-keeping will show the

economic value of modern medicine and surgery.

National Committee on Medical and Surgical Preparedness. This com-

mittee is the result of the movement in this country toward universal

preparedness. The committee is composed of the presidents of the

national medical and surgical associations and a few others. It has

appointed subcommittees in each State. These committees are to act

in consultation with the medical departments of the Army, Navy, and

Public Health Service, and with the National Red Cross Association.

A survey has already been made of graduates of medicine in every

State whose fitness will make them available for the medical reserve

corps. The national government, therefore, has had the benefit of the

best representatives of the medical profession in obtaining the finest

material for the reserve corps. The larger committee, working tlu-ough

the subcommittees, is making a survey of all the hospitals in the country,

of surgical supplies and drugs. In this way the government will know
exactly what is available and what needs to be provided for.

The larger committee, in conjunction with the National Red Cross,

is establishing base hospitals in the larger cities throughout the country.

Not only will the personnel of these hospitals be selected with the greatest

care, but all the material necessary to equip a hospital of 500 beds

will be piu'chased and stored ready for immediate use. A base hospital,

therefore, will be like a fire department—organized, equipped, and

ready to go on a moment's call when needed. Automobile hospital

units and hospital trains are also being equipped.

The laboratory and experimental side of a hospital will be represented

in every unit.
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National Research Council. At the annual meeting of the National

Academy of Sciences^ in April, 1916, this National Research Council was

appointed to offer its services to the President of the United States in

the interest of national preparedness. The Academy seemed the proper

agency to organize the scientific resources of educational and research

institutions in the interest of national security and welfare. The Presi-

dent accepted this offer and representatives of the different government

bureaus have been appointed to cooperate with the Research Council.

England has a somewhat similar scheme—a British Board of Science

and Industry.'

The European War has undoubtedly fixed the attention of the medical

profession on its weakness in cocirdination and national preparedness.

These movements will tend to bring to all the people of the country what

is best in modern medicine, surgery and science. The army today is

better protected from infectious diseases than the people. Soldiers

can get better medical and surgical attention. The people often have

difficulty in selecting the best.

MILITARY SURGERY.

Organization. Hauser,'' writing from his observations with both the

French and the German armies, is of the opinion that operating-

room outfits should be brought closer to the firing line, as the experience

of this war is clearly demonstrating that the more radical operative

procedures, to be successful, should be done as quickly as possible after

the injury and before a long transportation. Base hopitals' chief

function should be for Avard dressings and only for operations which

admit of delay.

The French huge corps of stretcher-bearers grouped by divisions and

capable of being distributed where needed most has proved most effica-

cious. The separation of the force in dressing stations and for trans-

portation adds to efficiency. The smaller separate medical organiza-

tions for each French infantry regiment impresses Hauser as a much

better plan than the German large medical staff' for a whole division.

I think this should be considered in the United States.

Hauser believes that the base hospitals should be small and

widely scattered, and there should be numerous specialists' centers.

That is, operations which can be postponed should not be indiscrimi-

nately sent to any base hospital, but the different types of operation

should be sent to the surgeon or surgeons having at that time the largest

experience in the treatment of the special condition.

1 Science, 1916, xliv, 264.

2 Ibid., p. 266.
•* Korrespondenzbl. f. Schw. Aerzte, Novemljer 13, 1915; review, in Journal of the

American Medical Association, 1916, Ixvi, 153.
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The smaller base hospitals, the coiiveiiicMit location for transporta-

tion, and the <i;roupinji^ of sj)eeialists is far more im])ortant tliaii hiiildinj^s

or aceommodations for large numbers of wounded. This is reall.x' the

develo])ment of a small unit system.

First Aid on Firing Line. Sj)ehuaii,' with the American Uetl (I'o^s in

Hel<;iuni, states that the emergency dressing consists in the aj)])lication

of tincture of iodine and sterile gauze, and the injection of iintitetauus

serum.

Mayo-Robson- favors the immediate employment of tincture of ictdine

in all wounds, and protection with sterile gauze.

I'V'rraton'' describes the little subterranean rooms used as first-aid

stations in the French first line of trenches. A physician is stationed here

who gi\es morphine for pain and injections of campliorated oil for shock.

Here the w^ounds are examined, iodine and a dry dressing applied,

fractures hastily and simply immobilized; now and then a bleeding

artery is tied; at rare intervals tracheotomy is performed for threatening

asphyxia. One can easily imagine that, if there were time for a little

more digging, a larger and bomb-proof room could be provided, and an

operating room, as suggested by llauser and Fiolle, introduced.

Apparently, in digging the trenches, stretchers were not considered.

As a rule, as Ferraton states, the soldiers must be transported on chairs

or hammocks. It is quite possible that, in building a trench, provision

for proper transport of the wounded could be made without increasing

the work much, or taking aM'ay from the protecti\'e nature of the trench.

We know that until recently, in building hospitals, little attention was
paid to the transportation of the beds, even when splendid porches were

erected.

Operating Room in Trenches. Inder "Organization" we have just

noted that Hauser favors an equipment for major operations nearer the

firing line. Fiolle^ lu-gently advocates bomb-])roof operating rooms in

the trenches. The experience of this war has shown the enormous im-

portance of immediate skilful surgical intervention.

Ferraton'^ is of the opinion that the hospital with its operating room
should be as near the firing line as possible. In liis experience with the

Fourteenth French Army Corps, he found that by employing special

automo})ile ambulances for selected cases of wounded, these patients

could be brought to the division hospital within from two to six hours.

'Lancet Clinic, 1916, cxv, 51; reviewed in Surgery, Gynecology and Obstetrics,

1910, xxii, 629.

2 British Medical Journal, 1915, ii, 136; review in Surgery, Gynecology and Obstet-

rics, 1915, xxi, abstr. p. 630.

' Lyon Chir., 1915, xii, 565; review in Surgery, Gynecology and Obstetrics, 1916,

xxii, abstr. p. 411.

* Rev. de Chir., February, 1916, Xo. 2; review in Journal of the American Medical
Association, 1916, Ixvii, 81.

^ Loc. cit.
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Transportation, Gros^ objects to the war maxim of ammunition first,

food second, and the wounded third. He also lu-ges that the fines of

transportation for troops and wounded should be the same. The solu-

tion of the problem are numerous automobile ambulances. The Amer-

ican Ambulance in Paris has demonstrated this.

Unit Plan for Base Hospital. The INIedical Department of the Army

has practically accepted Crile's- suggestion for the unit plan of organiza-

tion of the Medical Reserve Corps for service in base hospitals. Colonel

Kean, of the U. S. Army ]\Iedical Corps, has been assigned to the National

Red Cross and is superintending the organization of these units and base

hospitals. The suggestion comes from Crile, but the beginning of the

scheme undoubtedly is due to the work of the units of the American

Ambulance in Paris.

Gunshot Wounds. General. La Garde^ gives us a collective review

on this subject in May, 1916. Colonel La Garde, ]\L C. U. S. A., is

probably more familiar wqth the literature of military surgery than

anyone else in this country. He has given us the best general book on

gunshot wounds, and many of the reviews in the Liternational Abstracts

of Surgery are by him.

Therefore, it is interesting to see what he considers the more important

contributions to, and the essential features in, the treatment of wounds

in this war. He briefly describes the projectiles used at the present time

and how^ the character of these projectiles influences the W'Ound. The

different bullets used by the French, English, Germans and Turks pro-

duce, as a rule, different types of wounds, while the shell wound is usually

a pretty uniform one. In the latter there is always laceration and con-

tusion of the tissue, and a great deal of hemorrhage into the cavity of the

w^ound and its walls, while the character of the bullet wound varies from

a simple, almost clean perforating track to a larger lacerated wound

almost up to the extent of the shell wound.

It is in the lacerated, contused and hemorrhagic w'ounds that the

infection finds its best medium, and the gas bacillus is probably present

in all these wounds, although it does not manifest itself clinically in every

case.

The characteristic features, therefore, of wounds in the present war are

their size and the extreme degree of mechanical injury to the tissues, and

the primary infection with gas bacilli.

La Garde expresses the opinion that the statement that first aid has

failed in this war is due to the fact that too much w\as expected of it. It

apparently has not failed in the simpler types of bullet wounds for which

it was designed.

1 Boston Medical and Surgical Journal, 1915, clxxiii, No. 1; review in Surgery,

Gynecology and Obstetrics, 1915, xxi, abstr. p. 628.

2 Surgery, Gynecology and Obstetrics, 1916, xxii, 68.

^ Ibid., xxii, abstr. p. 465.

1
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A fiTCiit (lilliciilty in military surgery is tlie Inability to control the

einironnicnt. In many instances it is impossible to a|)i)ly the treat-

ment best at the ap|)r()priate time.

Then La Garde discusses the opposing; methods of Watson Cheyne
and Wrij,dit. Tiie former is in favor of stronger antiseptics, the latter

of s alt .solution only.

La (rarde expresses the opinion that the majority of surgeons are in

accord with the views of Wright, that it is imj)()ssible to disinfect with

any antiseptic a huge lacerated wound primarily infected with foreign

bodies and projectiles. La Garde makes no comment on the new anti-

septic of Dakin, and, strange to say, he does not refer to Carrel's method
of temporary drainage with secondary closure. Yet he has read about

the method of primary excision of Milligan, discussed here.

GobeU makes the following summary in his paper entitled "Mistakes
in Military Surgery and IIow to Avoid Them."
The surgeon should change the dressings with sterile instruments, if

possible, rather than the gloved hand, as it is easier to change an instru-

ment accidentally coming in contact with something unclean, than a

glove. ^Nloist dressings should not be too wet. Remember that dress-

ings applied as a circular bandage, constrict the limb when they dry out.

Do not innnobilize healthy joints if it can be avoided. Yet in a fracture

of the femur, the healthy hip-joint, knee-joint and ankle-joint should be

immobilized. Study the position in which joints are immobilized, select-

ing that position which will be best for function if ankylosis follows.

Plaster casts should always be fenestrated over the wound. Extension

weights are usually too light for fracture of the femur. ^Massage and
passive motion to joints are usually neglected. Baths and hot-air

apparatus are not employed as much as they should be. Consult the

oral surgeon or dentist about all lesions in the region of the jaw.

Apparently, Gobel, as consultant surgeon to the German Army, w^it-

nessed all these mistakes or neglect. Yet he has not made a single state-

ment with which every surgeon who treats wounds should not be familiar.

Gobel is undoubtedly correct, but these are not mistakes especially con-

fined to military surgery at the front. They are mistakes w^e see every

day in civil hospitals. The fault, therefore, lies with the preliminary

training of these men, suddenly called into military surgery.

When we come to dnnj.s' in the treatment of wounds, we find that this

war has stimulated numerous surgeons to try different therapeutic

agents. If they are good surgeons and know how to d ain, they all seem
to obtain good results with almost any chemical agent. I have men-
tioned again and again that granulation tissue seems to do best on a

changing and mixed treatment, providing certain fundamental things

are not neglected. The fundamental things are: Frequent or continu-

' Review in Surgery, Gynecology and Obstetrics, 1915, xxi, alxstr. p. 533.
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Oils irrigation with change of dressings, which can be accomplished in

many ways; cleanhness; some form of antiseptic; proper drainage of

deep cavities; comfortable dressings; methods to improve the general

condition of the patient and to maintain good circulation in the region

of the wound. Apparently, the two treatments which have made the

greatest impression are Carrel's with Dakin's antiseptic solution, and

Wright's lymph lavage. The drugs differ, but both methods depend

upon continuous irrigation.

Other drugs mentioned are: A combination of iodine and sodium

hypochlorite; quinine hydrochloride; epinephrin; magnesium chloride;

silver nitrate; magnesium sulphate; urea; horse serimi; salicylic acid;

liquid paraffin with hypertonic salt solution; paraffin spray alone;

Delbet's solution is anhydrous chloride of magnesium 12.1 parts to

water 1000 parts.

Eusol, or hypochlorous acid, is recommended by Fraser and Bates^

and does not differ in any material essentials from Dakin's fluid.

Among other treatments we have the early sterilization of the wound

with hot air or oxygen; passive hyperemia; rest and moist heat; open

air; filiform drainage; and Fonio's coagulen bandages for hemostasis.

Wound Treatment. Antiseptics. Matti^ is of the opinion that

physical and mechanical antiseptics are the chief therapeutic agents in

wounds of war, but that at first chemical antiseptics are indispensable.

Hauser^ expresses the opinion that antiseptics are indispensable in

military surgery.

(ypen Treatment of Womids. Similar to Carrel's method of temporary

drainage, this open treatment is not a new method, nor is it new in

principle, but the demands for it have been forced upon the attention of

surgeons of the world by the character of wounds in this war.

Schede'* is its principal advocate in Germany. When one has an open,

granulating wound from which there is a profuse discharge, there must

be some means for the removal of that discharge, irrespective of the

condition of the wound. The continuous bath is one method, but this is

not always applicable. The frequent dressing and irrigation is another

method. This is pretty tiresome for both patient and attendant after a

time. Schede would leave the wound uncovered and arrange for the

secretion to drop into some receptacle. The wound can be cleansed

whenever indicated, and the patient is not annoyed by a change of dress-

ing. Figs. 40 and 41 illustrate schemes by which the extremity is immo-

bilized, the wound left open, and provision made for the collection of the

1 Edinburgh Medical Journal, 1916, xvi, 127; Surgery, Gynecology and Obstetrics,

1916, xxiii, abstr. p. 17.

2 Review in Journal of the American Medical Association, 1916, Ixvi, 388.

' Loc. cit.

^ Deutsche Ztschr. f. Cliir., 1915, cxxxiii, 617; review in Surgery, Gynecology

and Obstetrics, 1915, xxi, abstr. p. 617,
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discharge. Quite often exposure of tlie wound to siinliglit and air decreases

the discharge. The discharge from healthy granulation tissue is rela-

tively insignificant. The discharge is increased by faulty circulation,

dead tissue, and foreign bodies, and certain types of infection.

I will have to mention again and again, in the discussion of wound
treatment, the rcnuirk of Matti that wounds do best wiicii tlic trcatiiicnt

Fig. 40.—Arrangement for collecting discharge from a wound in open treatment

of lower extremity. (Schede.)

Fig. 11.—Arrangement for facilitating open treatment of wounds of upper
extremity. (Schede.)

is changed from time to time, and the sage remark of Piper, of Philadel-

phia, that " war surgery is ward surgery." We know that a large amount
of peace surgery is all done in the operating room.

In connection with Schede's open treatment, one .should read in the

original Bruns's' article on immobilization, leaving the wound exposed

for any method of treatment, as shown in Pig. 42. In the December
number of Progressive ]\Ip:dicine, 1915, p. 293, through the

* Deutsche Ztschr. f. Chir., 1915, c.\x.\iii, 593.
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courtesy of Osgood, of Boston, I was able to reproduce illustrations of

different types of fixation dressings which seemed to me to practically

cover all the requirements. Dressings of this kind are conspicuous by

their absence in the surgical wards of a general hospital, and I have the

greatest difficulty in getting enough cases to teach my juniors these

methods. One must have the skill of an orthopedic surgeon in the mak-

ing of different types of fixation dressings, combined with a large experi-

ence in the treatment of infected and open wounds. This, with good

judgment, is what is required most today in war surgery.

Fig. 42.—Arrangement for fixation extension and open treatment of wounds.

(Bruns.)

Delbet^ is of the opinion that the most powerful method of combating

infection has been found to be the exposure of wounds to air and sun-

ligJd. After forty-eight hours of such exposures, pyocultures become

negative. I believe Delbet is carrying this treatment a little too far.

In the same article he finds that iodoform, ether, solutions of nitrate of

silver, powdered lactose, or dioxygen, are of no value in rendering an

infected wound surface free of bacteria. Yet, forty-eight hours' exposure

to air and sunlight destroy them. One with any experience at all with

infected wounds cannot accept such a statement. Undoubtedly, Delbet

is attempting a careful bacteriological investigation, but he is falling

into the errors of Schimmelbusch and many of his predecessors, of draw-

ing conclusions from laboratory experiments and applying them to the

human being. Unfortunately, this does not always work.

Dakiiis Soluiion. Dakin's solution seems as popular with the French

as lymph lavage is with a portion of the British medical service. Dakin-

himself gives the following directions for the preparation of his solution:

1 Bull, de I'Acad. de Med., 1915, No. 23; review in Surgery, Gynecology and

Obstetrics, abstr. p. 626.

^Presse Med., 1915, xxiii, 377; review in Surgery, Gynecology and Obstetrics,

1916, xxii, abstr. p. 74.
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Sodium carbonate, anhydrous 150 gm.
or crystals 400 gm.

Water 10 liters

To this solution add:

("jilciiiiii chliiridc 200 gm.

This mixture is shaken. In one-half hour syphon off the clear liquid

and filter through cotton. To this filtered solution add:

I^orii- ;>ci(l 40 gm.

Dakiu is of tlie oijinion that this solution is a strong antiseptic. The
neutralization with boric acid renders the sodium hypochlorite less

irritant.

It is a substitute, then, for antiseptics, such as carbolic acid, bichloride,

iodine, and nitrate of silver. The principle, therefore, is antiseptic.

But as it is, this non-irritating solution, which apparently has none of

the dangerous poisoning qualities of carbolic acid, bichloride of mercury,

etc., can be used in large quantities, and as a matter of fact, Dakin
states, the best results are obtained by continuous irrigation.

He is also of the opinion that it aids in the dissolution of the necrotic

tissue and has a slight hemostatic action.

Any solution used as a continuous irrigation must act mechanically

and physically, so in Dakin's method we have, in addition to chemical

antisepsis, this physical and mechanical factor.

Pozzi^ gives Carrel's modification of Dakin's solution. (Apparently

this was about INIarch, 1916.)

Calcium chloride (chlorinated lime) 200 gm.
Ordinary water ,5 liters

Mix in a 12-liter jar, agitate and allow to stand overnight. Then

add

Sodium carbonate, anhydrous 100 gm.
Sodium bicarbonate SO gm.
Cold water 5 Hters

These are dissolved in the water before being added to the original

solution. The mixed solutions are agitated for a minute, and then,

after being quiet for one-half hour, the clear fluid is syphoned off and
filtered.

These solutions must not be heated.

1 Bull, de I'Acad. dc M4d., March 21, 191G; review in Journal of the American
Medical Association, 1916, Ixvi, 1586.
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Dakiii's solution was discussed in the Journal of the American Medical

Association of February 5, 1916, p. 447, and the Carrel method of

employing it INIarch 4, 1916, p. 775.

It will be observed that sodium bicarbonate has been substituted for

boric acid, apparently the former is just as good for neutralization.

I referred to Dakin's solution under the title The New Antiseptic in

my^ last year's review. The note was based on an editorial in the

Journal of the American Medical Association, September 4, 1915. In

a later editoriaP the editor refers to a more recent article of Dakin^

in which he disclaims any novelty in the so-called new antiseptic, and

he quotes from his first papers that he made no claim for originality. If

this solution proves to be as efficacious as the claims would indicate,

Dakin deserves just as much credit as if he had discovered a new anti-

septic, because this chlorinated lime, or Labarraque's solution, was not

generally employed in the treatment of wounds, few surgeons knew

anything about it, and still fewer had ever heard that Bertholet dis-

covered this antiseptic in 178S. Nevertheless surgeons should have been

thinking about these therapeutic agents. They had recently become

l)rominent in public notice due to the chemical disinfection of city water

at its source in the reservoirs and the disinfection of drinking water

in the army. It is not exactly the same chemical substance, but in

water the object was to kill the colon bacillus group, that is, the bacterium

of the human feces, and apparently in wounds of war, and especially in

trenches, these bacteria are largely responsible for infections. Dakin is

of the opinion that the antiseptic action of hypochlorous acid is due to

the formation of chloroimido, and not the liberation of oxygen. The

direction for making the solution given by me at the beginning of this

note are identical with that in an original article of Dakin.-*

CarreVs Method. Apparently this attempt at abortive treatment of

infection with early closure of large wounds is known in French and

English literature as Carrel's method, but, as I brought out last year,

the idea is by no means a new one and has occurred to many surgeons.

If possible, the first treatment should be within three hours after the

injury. ^Yhen introduced later, the chances of success are not so good.

The wound is thoroughly washed out with Dakin's solution, foreign

bodies are removed, dead tissue cut away, and the wound is closed with

drainage tubes through which there may be further irrigation. These

drainage tubes are removed when there are no signs of infection.

Carrel, Dakin and others^ give practically the above directions. If

1 Progressive Medicine, December, 1915, p. 269.

2 Journal of the American Medical Association, 1916, Ixvi, 430.

' British Medical Journal, December 4, 1915, p. 809.

*Ibid., 1915, ii, 318; review in Surgery, Gynecology and Obstetrics, 1915, xxii,

abstr. p. 662.

fi Presse Med., 1915, xxiii, 397; review in Surgery, Gynecology and Obstetrics, 1916,

xxii, abstr. p. 74.

f
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Dakiu's lluid is used as the irrigatiiifi; fluid, it should not be heated, and

alcohol should not be used in addition.

Tuffier^ believes in the early disinfection of wounds and seems to prefer

Dakin's solution. He uses a method for first treatment which is prac-

tically Carrel's. He describes his method somewhat as follows: Ether,

if necessary, and not contra-indicated; cleanse the surrounding skin with

iodine; irrijjate the wound with Dakin's solution; make the necessary

incisions for exploration, removal of foreign bodies and necrotic tissue;

irrigate again; insert rubber tubes; pack cotton about the tube and

bandage the wound loosely; the tubes project beyond the dressing;

every hour Dakin's fluid is poured into the tube; the cotton dressing is

changed but once a day.

Ufl'oltz- reports enthusiastically on the treatment of 18 cases in the

environment of the field: 12 were extensive shell wounds, and 6 were

bullet wounds. A large munlier of the cases were treated within tiiree

hours. All healed without any marked signs of infection.

G. Dehelly,' a colleague of Carrel, summarizes the results of this

treatment in loo wounds on 48 men. The treatment was employed in

48 out of a total of 7(5 wounded. Of the 155 wounds, 135 were closed

before granulation had begun, and 121 were closed before the twelfth

day. There were about 22 fractinvs. The shortening of the average

healing time is not the only advantage. There is less scar tissue and
therefore less disturbance of function.

The exact technic of the continuous irrigation is given in a later num-
ber of the Prcs'sc Mi'dicalc by I )ehelly and Dumas.

I believe it is better for one to turn to the original to get details of

this kind. The reviews are thorough and accessible, and I cainiot take

space for the necessary details.

Personally, I cannot concei\'e that it makes very much difference—

the wounds are irrigated, ru})ber tubes are left in the wound through

which the wound is continuously irrigated, and the wounds are gradually

brought together.

It is diflicult for us to grasj) a wound treatment of this kind at once.

We are chiefly familiar with wounds closed and healing per primam, and
wounds left open and healing by granulation. But this idea of Carrel

is an old one; in the i)ractice of peace it is, however, seldom employed.

I remem})er distinctly assisting Dr. Halsted on several occasions when an
abscess had been excised, or an infected joint resected, or an amputation
for a gra\e infection ]:)erformed. Fearing infection, these wounds were

1 Bull, dc I'Aoad. de Med., 1915, Ixxiv, :>14; review in Surgery, (iyueroloiiy ami
Obstetrics, 191G, xxii, abstr. p. 79.

-Ibid., March 21, 191G; review in Journal of the American Medical Association,

1916, Ixvi, 1585.

3 Ibid., May 2, 1910; review in Journal of the American Medical A.ssociation, 1916,

Ixvi, 2042.
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not closed at once, but the surfaces were kept apart by the introduction

of rubber tissue ; then the wounds were examined every day, and if there

were no signs of infection, the rubber tissue was removed, the surfaces

of the wound allowed to come together, and now and then a few sutures

applied. Such wounds usually healed as if closed at the primary opera-

tion. We may speak of such drainage as temporary. I have employed

this principle, which I have learned from Dr. Halsted, for now more

than twenty years. The occasions to employ them have been rather

infrequent. Carrel has shown the genius and ingenuity to grasp an

old idea, or an old-established treatment of wounds, and apply it to

military surgery. Apparently, the fear of infection had led to the wide

opening of all these wounds, to keeping them open, and to the long,

tedious period of healing from the bottom by granulation with its excess

of scar tissue.

It is really a great triumph for a surgeon trained in the experimental

laboratory to introduce such a practical change in wound treatment.

If Carrel's method proves feasible, it will be a tremendous improvement,

not only for the comfort of the wounded, but in ultimate efficiency, and

it will be a great move toward economy. The average surgeon would

fear to adopt such treatment. Forgotten methods are often considered

unorthodox, but, from my limited experience, I know that it is an

excellent method for temporary drainage. If the wound is too infected

for closiU"e, the patient has run no risk by this attempt: it takes but a

moment to make it a wide-open wound to heal by granulation.

The method of continuous irrigation is not unlike that frequently

employed after operations for empyema, or that developed by Young
after perineal prostatectomy. The principle of the ]\Iurphy drip can be

utilized. Bacteriological examinations can be made from the fluid

coming from the wound and from these findings the decision as to when

to close it can be made.

Even when these wounds do not heal jjer primam, there may be

sinuses—one or more. But this complication interferes slightly with

the result.

The last report from Carrel, Dehelly, and Dimia?^ was made some time

in January, 1916, before the Paris Academy of ^Medicine. They have

found that after temporary drainage and irrigation with Dakin's fluid,

bacteria usually disappear from the wound, and the latter can be closed

in from four to ten days. The wounds so closed heal just as well as

wounds closed primarily. As a rule the apposition of the wounds is made

by adhesive straps.

In the discussion Quenu and Bazy are of the opinion that the tem-

porary drainage and continuous irrigation, and not the specific drug in

Dakin's fluid, are responsible for the results.

1 British Medical Journal, 1916, i, 211; review iu Surgery, Gynecology and Obstet-

rics, 1916, xxiii, abstr. p. 65.
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IMoynihaii/ who is one of tlie consulting surgeons to the Britisli army

in France, makes a report at al)out the same time as the above report of

Carrel and his colleagues. He does not mention Carrel's treatment by

name, but he reports that Dakin's solution has proved a very effective

antiseptic, and does no harm to thfc tissues when employed as a continu-

ous irrigant. The treatment recommended by Moynilian, except for the

secondary closure, is practically identical with Carrel's.

Fig. 43.—First case in which the descrilied irrigation was used; multiple through-

and-through wounds of the clloow. The result was satisfactory. (Piper.)

Irrigation. Edmund B. Piper- gives his experience with the Univer-

sity of Pennsylvania Unit at the American Ambulance in Paris in July,

1915. lie em])liasizes chiefly the importance of continuous irrigation of

open and infected wounds, but states in italics: "No irrigation of any

^ British Medical .Tournal, 1910, i, 33.3; review in Surgery, G3^necology and Obstet-

rics, 1916, xxiii, abstr. \). G.5.

- Annals of Surgery, 1910, Ixiii, 208.
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type seems to be of any value unless there is proper and sufficient drain-

age." Again he writes: "War surgery is distinctly ward surgery." He
means by this that the results of the treatment of wounds depend more

upon the daily intelligent service in the wards rather than on what is

done in the operating room, and the most valuable experience is the

treatment of the wounds in the wards, and not operations in the operating

room.

Various schemes were devised for irrigating the different types of

wounds, as shoA\Ti in Fig. 43.

The solution most frequently employed for irrigation and wet dress-

ings were the sodium hypochlorite solutions (advocated by Carrel),

normal salt solution, boric acid solution, and sterile water. The solu-

tions were always hot, and, when used on gauze, the latter was well

wrung out. Now and then alcohol and weak iodine were employed.

Of course there is nothing new in this method of treatment, but

Piper has emphasized the importance of surgeons giving their special

attention to the details of wound treatment in the wards. In time of

peace the number of cases of this kind is small, and they are usually

put under the care of the least-experienced interne.

This wound treatment can easily be directed by the surgeon. Nurses

and orderlies take the greatest interest in performing themselves the

necessary details of the dressings, and it is remarkable how quickly they

become expert if they are only given proper directions.

Lymph Lavage. I presented this thoroughly and carefully last year,^

based upon Wright's communication in the Lancet for April 24, 1915.

Chase^ gives an excellent review of practically the same article, but

published in the British Medical Journal, 1915, ii, 629, 670 and 715.

As I wrote last year and still hold, Wright's lymph lavage is nothing

more than the well-established bath treatment of wounds, continuous

irrigation, or treatment with wet dressings. Wright, however, has been

helpful l)y giving it a catchy name and adding a little mystery. The

psychological effect of this has been that the overworked military

surgeon will use Wright's lymph lavage with more enthusiasm than the

same treatment under older names. It is the old method of getting

an individual to take a bath by calling it a medicated bath and telling

him to put salt in the water. Every report speaks of the importance of

this wet treatment of wounds, especially in a stage of infection and sup-

puration, and before there is localization and the full development of

granulation tissue.

Salt Sacks for Dkainage. Apparently wounds in war have stimu-

lated research for newer methods. An English surgeon, A. J. IIull^ fills

1 Progressive Medicine, December, 1915, p. 264.

^ Surgery, Gynecology and Obstetrics, 1916, xxii, abstr. p. 197.

''Lancet, May 27, 1916; review in Journal of the American Medical Association,

J916, Ixvii, 7Q,
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sacks made of baiKlaf2:cs of four layers of fiauze wltli salt. These salt

bags of (lifi'ereut sizes, very inueh like the Mikulicz pads for ahdoniinal

operative work, are sterilized dry in an autoclave and kept in stock

sterile. Each sack has a tail re])resenting the ends of tlie bandages

making the sack. The wound, whatever its size, is filled with one or

more of these salt sacks, and the tail coming out of the wound is placed

in a receptacle containing saline solution, or tubes are introduced into

the wound for drip irrigation. It is usually many days before the salt

is entirely dissolved. Hull is of the opinion that this method of drainage

is as effectual as if the wound surface was turned inside out.

Excisiox AND Pklmaky Sutuke of Wounds. I have already re-

ferred^ to Milligan's suggestion that the wound should be opened and

the lacerated and contused tissue cut out. His article was {Miblished in

June, 19b5. Later, Gray- advocates this treatment in properly selected

cases. ]\Iilligan objected to any antiseptic. Gray employs iodine in 10

l)er cent, solution. He does not drain. When this is possible, there is, of

course, no question that it is the ideal treatment. It is my opinion that

in this treatment suggested by IVIilligan and Gray there could be no

objection to the dishifection with Dakin's solution, and to the temporary

drainage in Carrel's method. If a wound would heal if sutured without

drainage, nothing will be lost by the temporary drainage. I am also

confident that surgeons with the best judgment who would follow the

advice of ]Milligan and Gray would close some wounds that would have

to be reopened later.

INIoynihan^ recommends excision of the wound when this is possible.

Location of the Foreign Body. Flint,^ of New Haven, presented

this side of gunshot wounds before the American Surgical Association

in May, 1915, well illustrated with lantern slides, and a number of these

pictures appear with his paper. Fig. 44 gives an idea of the vibrating

magnet of Bergonie. In the description of this localization there is a

great deal of detail and a certain amount of mathematics. For this

reason I must refer to the original, as it would require too much space

for a review, to present the subject properly.

There have been other articles by Davidson,^ Herman-Johnson^ and

von Hofmeister.'^

^ Progressive Medicine, December, 1915, p. 266.

- British Medical Journal, 1915, ii, 317; review in Surgery, Gynecology and Obstet-

rics, 1915, xxi, abstr. p. 627.

^ British Medical Journal,March 4, 1916; review in Journal of the American Medical

Association, 1916, Ixvi, 1169.

* Annals of Surgery, 1916, Ixiv, 151.

"* Lancet, January 30, 1915; review in Journal of the American Medical Association,

1915, Ixiv, 779.

^ British Medical Journal, 1914, ii, 752; review in Surgery, Gynecology and Obstet-

rics, 1915, XX, abstr. p. 173.

^ Beitr. z. kHn. Chir., 1915, xcvi, 1()6; review in Surgery, Gynecology and Obstetrics,

1915, xxi, abstr. p. 58.
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Granulating Wounds. ^latti^ confirms the experience of all older

surgeons—that granulation tissue wounds do best when the treatment

is frequently changed ; not only the type of the treatment, but the drug.

My own experience confirms this too. Frequent irrigation with hot

water stands first, l:>ut other things are helpful in turns and under proper

supervision: Alcohol, ether, balsam of Peru, castor oil and bismuth,

boric acid-vaseline. When there is excessive secretion I agree with

Matti that exposure to the sun and air are very beneficial.

Fig. 44.—The vibrating maguet of Bergonie.

Sfxondary Hemorrhage. One is surprised at the absence of litera-

tm'e on this subject, and in all the descriptions which I have been read-

ing recently of wounds in war I find little, or no, reference to this com-

plication. If this means that secondary hemorrhage is not a frequent

complication, we may be quite certain there has been a great improve-

ment in the treatment of infected granulating wounds. I find but one

reference to secondary hemorrhage by ]\Iorris.- He reports five cases

in detail. I have referred to the coagulen bandages of Fonio, and there

1 Loc. cit.

2 Military Surgeon, 1916, xxviii, 131.
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is a recent .article by Cronin' on thromboplastin, a tissnc extract to be

used as a honiostatic.

Wounds of Hand. ^Vitze^- is interested in the great industrial im-

portance of preserving the function of the hand. It is not so much the

actual wound which impairs later function, but phlegmon. This should

be borne in mind at the first and subsequent dressings. Recent wounds

of the hand should never be closed, often they should be enlarged. One
or more cuts on a hand will never impair function. For the first few

days hand wounds should be seen frequently, and the dressings changed;

never employ a tight dressing. Witzel favors Bier's hyperemia to

prevent infection.

In my owm personal observation I can get along without Bier's

hj^peremia if I can see the patient first and provide for frequent dress-

ings. In the second stage, passive motion and massage to maintain

function must not be neglected. Then, in more severe cases, special

treatment, such as elastic traction of the fingers, aid in restoring function.

Gunshot Wounds of Joints.

—

First Treatment. Varay^ advises im-

mediate fixation of the injured joint. Arthrotomy should not be per-

formed at once, even if diagnostic aspiration demonstrates the presence

of bacteria in cover-slips and culture. Arthrotomy is not indicated on

the bacteriology of the joint efi'usion, but on the clinical symptoms. On
the slightest clinical signs there should be arthrotomy and drainage, and

the most effective arthrotomy is one early after the injury. The incision

should be free to allow full inspection of the joint. When the local con-

ditions are serious, resect at once. This is, however, rarely indicated

and still more infrequently amputation. However, the surgeon is fortu-

nate who has the experience and judgment to recognize those cases which

require primary resection or amputation. Varay expresses it very well,

when he writes that the operation should precede, and not follow, the

course of the infection.

Roux'* is inclined to think that primary resection affords better drain-

age and shortened convalescence. If there is much destruction of the

joint, the chances after arthrotomy and drainage are that ankylosis will

take place. In wounds in the present war, conservative treatment has

done harm, and w^hen the conservative surgeon becomes radical, he is

too late.

P went into this subject thorouglily in 1900 and since then I have paid

special attention to the literature and to the few cases which have come

1 Journal of the American Medical Association, 19 IG, Ixvi, 5.57.

2 Surgery, Gynecology and Obstetrics, 1916, xxii, abstr. p. 389.

'Lyon Chir., 1915, xli, 654; review in Surgery, Gynecology and Obstetrics, 1916,

xxii, 499.

* Deutsche med. Wchnschr., 1915, xli, 1474; review in Surg., Gynec. and Obstet.,

1916, xxii, 500.

* Progressive Medicine, December, 1900, p. 170.
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under my observation. Joint infeetions in peace practice are relatively

infrequent. I agree entirely with Halsted, however, as to the importance

of early arthrotomy, and also as to the danger of introducing drainage

of any kind into the joint ca^'ity between the cartilages—simply leave

the wound open and irrigate it continuously or at frequent intervals.

I have always been of the opinion that when a joint aspiration shows the

presence of organisms, nothing is to he gained by putting ofY arthrotomy,

and am confident that if we follow Varay's advice and base our indication

of arthrotomy on the clinical signs only, we will open unnecessarily a

number of joints and delay treatment in some badly infected joints.

Again and again have I seen locally a marked arthritis with temperature

and leukocytosis which has recovered without arthrotomy, which was

not performed because the aspirated fluid was sterile. Then again, in a

case clinically less severe, we have found organisms on aspiration. These

cases have been reported in detail in previous numbers of Progressive

Medicine. Varay's description of his two cases rather impresses me

as proof of the correctness of my attitude. In the most severely infected

case the local symptoms were least, and for this reason arthrotomy was

delayed. Had aspiration been performed, twenty hours might have

been saved.

Zahradnickyi reports on his experience with 200 cases of gunshot

injuries of large joints.

Infection took place in only 67, about one-tbird of the cases. There

were four deaths from sepsis (2 per cent.)—one hip and three knee cases.

Restoration to function took place in about 80 per cent, of the non-

infected joints, and 18 per cent, of the infected joints. However, it is

only fair to say, these are rather immediate results and represent the

worst. Later orthopedic treatment will improve many. He advises

puncture to remove blood and fluid, fixation with compression; in some

cases after aspiration the joint may be hrigated with a 1 per cent,

carbolic solution. If conservative measures fail to relieve the clinical

signs, there should follow free arthrotomy and drainage; if this, too,

fails^—resection.

The author operated on about 28 per cent, of all his cases, while in the

hands of colleagues operations varied from 4 to 95 per cent.

In my own experience with joint surgery, I am confident that if opera-

tions can be performed under the proper environment, no harm will be

done, and I thoroughly agree with Varay, in the danger of delay. It

requires a very large experience and well-developed judgment to be

successful in selecting the cases in w^hich operation is indicated. There-

fore, for the surgeon who has less experience, but good technic and skill,

it will be safer to always ascertain by aspiration the bacteriology of the

1 Beitr. z. klin. Chir., 1915, xcvii, 452; review in Surgery, GjTiecology and Obstet-

rics, 1916, xxii, a]>str. p. 289.
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joint, and ]\v .r-ray the actual conditions of the hones and tlie position

of tiie hullet, an(h if still in douht, to open and irri^^ate. When tiie local

conditions are such that he can he quite certain that ankylosis will result,

it is hest to perform a typical resection, the type varying' with the differ-

ent joints. As has heen stated hefore, this i)rovides for hettcr drainajxe.

Why, therefore, increase the risks of infection, when there is no chance of

restoring]; joint f.unetion.

Auvray' is of the opinion that hy early resection he saved liinhs and

lives. Kirmisson, in the discussion of his paper, differed. This, of

course, is still the same controversy that has gone on for years, and may
be explained by the fact that the sin-geons are talking about different

types of cases. Lockwood^ lays especial stress on the early removal of

foreign bodies and loose bones. This, of course, is a typical resection;

in the second place, he recommends perfect innnobilization; in the third,

the lapse of at least three weeks before beginning passive motion.

Hansing^ confines his investigation to the knee-joint. He had ?A

cases, -23 of these infected. He uses exploratory puncture for diagnosis,

then rest and Bier's hyperemia; then multiple incisions with free drain-

age. When bacteriological examinations show streptococci, he is in-

clined to amputate, especially if the joint wound is complicated with

fracture into the joint. Apparently, Hansing had to amputate more
than others. It is possible he had late cases.

1 get the impression from Ilansing's remarks that be pushed conserva-

tive treatment in infected knees too long and agree with Fresson^ as to

the importance of early intervention in knee-joint infection, but I do not

like his gauze drains. In the discussion of his paper, Chevassu is con-

vinced that the interval of time between the wound and the arthrotomy
has more to do with the result than any other factor.

Bacteriological Control. R. (faultier' follows Carrel's method of

wound treatment and checks every case with bacteriological examina-
tions. This confirms the statement that I have made as to the im-

portance of knowing the bacteriology of the infected joint before deciding

as to treatment.

Hyperemia. I do not know how much Bier's hyperemia helps when
the joint is really infected, especially in gunshot wounds, but, it is very

important in the after-treatment. Yet, Linberger,^ who ne\-er before

' Journal of the American Medical iVssociation, 1916, Ixvi, 1715.

2 British Medical Journal, January 29, 1916; review in Journal of the American
Medical Association, 1916, Ixvi, 773.

^ Beitr. z. klin. Chir., 1915, xcvii, 32; review in Surgery, Gynecology and Obstet-

rics, 1915, xxi, abstr. p. 626.

* Journal of the American Medical Association, 1915, Ixv, 1658.

* Paris Med., 1916, vi, 43; review in Journal of the American Medical Association,

1916, Ixvii, 642.

« Miinchen. med. Wchnschr., February 29, 1916; review in J(Mirnal of the American
Medical Association, 1916, Ixvi, 13.59.
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approved of Bier's hyperemia, now speaks of it enthusiastically. He was

induced to renew his trials with this method by the favorable reports of

Sehrt.i

Cotton- is apparently referring to joint infections of a different char-

acter from those in gunshot wounds. He depends upon irrigation of the

joint for fifteen minutes with 1 to 15,000 solution of bichloride of mer-

cury followed by salt solution. Then he closes the synovial membrane

and leaves the external wound open. This is the treatment first advo-

cated by Halsted over twenty-five years ago, and which I discussed fully

in the December number of Progressive Medicine in 1902. The best

results are in gonococcus cases. In infections with strepto- and staphy-

lococci Dr. Halsted was inclined to leave the entire wound open for

repeated irrigations should these become necessary. The chief point

Halsted made in this treatment was that gauze drainage was harmful in

joint wounds.

I have been over this subject continuously for a quarter of a century,

and I am confident that surgeons should give more attention to Halsted's

views in joint infections To open and wash out a joint under proper

precautions never does any harm. If performed early, it generally

accomplishes a result at once. If the wound is left open and the disin-

fection has been successful, the wound will heal almost as quickly as when

sutured. If this disinfection has not been sufficient to destroy the organ-

ism, the open wound prevents retention of infected synovial secretion

and gives an opportunity for continuous or repeated irrigations. I have

a large experience with cases of the kind described by Cotton, but when

we have a gunshot wound associated with a foreign body in the joint and

fractures communicating with the joint, the problem is a much more

difficult one. In 1899^ I reported a bullet wound of the knee-joint.

Twenty hours after the injury I expressed gas and serum from the external

wound, and found in the cover-slips cocci and a large bacillus. Within

one hour Dr. Halsted performed arthrotomy, removed the bullet im-

bedded in the tibia, irrigated the joint with 1 to 1000 bichloride of

mercury, but closed the wound. It was our first experience with an

infected bullet wound of the knee-joint, and it was the first gas-bacillus

case (March, 1895). Previous to this time we had been very successful

with such irrigations and had often closed the external wound. From

the joint secretion in this case. Dr. Welch cultivated the gas bacillus and

the streptococcus. Forty-eight hours later the joint was reopened and

irrigated, but seven days later it was necessary to amputate. One

naturally asks the question, what would have been the result if this

wound had been left open?

1 Miinchen. med. Wchnsclir., 1916, Ixii, No. 10; review in Journal of the American

Medical Association, 1916, Ixvi, 1359.

2 Boston Medical and Surgical Journal, 1915, clxxiii, 905.

^ Progressive Medicine, December, 1899, p. 159.
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I would strongly advise surgeons never to use the treatment advised

by Cotton in infected joints associated with an external wound of any

character, and I am inclined to think that it is safer in all cases, except

gonorrheal infections, to err on the side of leaving the joint open, but I

agree with llalsted that drainage into the synovial sac, especially with

gauze, does not help the joint to take care of the infection.

Resection. One familiar with the older literature on resection of

joints will find nothing new in the literature of the present war in regard

to resection for infected joints secondary to gunshot wounds. The
problems of resection have been solved long ago. In an infected gun-

shot wound, the chief question is as to the indications for resection, and

when resection should be done. To a certain extent I have already

covered the ground.

Resection of joints for tuberculosis has in recent years been a rare

operation, so that the younger surgeons had very little experience to help

them when confronted with this problem. We know that a resected

joint will take care of an infection better than one with cartilage covering

the bones and with its many recesses difficult to drain. Apparently, one

must resort to resection most promptly for infections of the shoulder

and hip. In the shoulder, function after resection is very good, and, as

a rule, in the hip we can accomplish strength with some motion. One
always attempts to save the knee-joint longer than any other, because

resection here means ankylosis. With the elbow, wrist and ankle, the

functional results are very good, but, as with everything else, in surgery

we cannot depend much upon statistics when the intervention has been

a late and last resort. The failure is not due to the method, but to the

surgeon, and, of course, the problems in infected gunshot wounds of the

joints are much more difficult than in tuberculosis.

Burckhardt and Landois,^ in their two papers go over the entire

subject. In infected hip-joints, resection rarely saved the life of the

patients. After resection of the knee-joint, there was a large percentage

of pseudartlu-oses. In the other joints the results were excellent.

Position for Ankylosed Joints. One must always bear in mind, in

a gunshot wound involving a joint, that in spite of treatment, ankylosis

may be the end-result. For this reason the position of the extremity

deserves special attention. Robert Jones,^ of Liverpool, gives the fol-

lowing rules: The arm should be abducted fifty degrees; the elbow

should be slightly in front of the coronal plane of the body, so that when
it is at a right angle and the forearm supinated, the palm of the hand is

toward the face. As for the elbow-joint, by far the greater number of

1 Beitr. z. klin. Chir., 1916, xcviii, 358; review in Surgery, Gynecology and Obstet-

rics, 1916, xxiii, abstr. p. 42, and Miinchen. med. Wchnschr., 1915, No. 21; review

in Surgery, Gynecology and Obstetrics, 1916, xxii, abstr. p. 609.

-British Medical Journal, April 29, 1916; review in Journal of the American

Medical Association, 191G, Ixvi, 1823.
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men would prefer the fixation to be just below a right angle, that is,

about one hundred degrees. If both elbows are to be ankylosed, fix

one at eighty and the other at one hundred degrees. If pronation and

supination are to be lost, try to fix the forearm in mid-position. Hold

the wrist in dorsal flexion; keep the hip in slight abduction; the knee

fully extended; the ankle with foot at right angle. Overcorrect in

wounds of the tarsus and metatarsus to prevent, if possible, flat-foot.

Of course these are old rules w^hich had naturally been forgotten

because this type of wound and surgery was becoming rare in modern

times. When one has a severe infection of the joint and is attempting

to save, first, joint-function, and then the limb, no matter what becomes

of the joint, it is very difficult to maintain these positions, and unless they

are the best positions for the treatment at that time, no attention should

be paid to them. First think of saving joint-function, if possible; if this

becomes hopeless, concentrate your attention on saving the limb. If you

accomplish this, there will always be opportunity for later correction of

the position of the ankylosed joint. Nevertheless, Jones calls attention

to a point in treatment usually overlooked, and in my experience we

can as a rule give attention to this point and keep the limb in the best

position. We must also remember that an ankylosed ankle or elbow, or

wrist, may give a much more serviceable arm than pseudarthrosis. The

chief danger of resection is weakness and flail-joint.

One should never resort to resection during the septic stage of the

wound, except for the purpose of saving the limb, because experience

has shown that joint-function may be restored after the severest infection

and gravest injury. It may require a year or more of hard work on the

part of the patient, and cooperative help with mechanotherapy.

Gunshot Fractures. Fractures in war are generally compound, usually

infected. In the first instance, the wound demands the closest atten-

tion, then some fixation dressing which will hold the bone in as good a

position as possible while the wound is healing; then comes the stage

of non-union, faulty union, chronic osteomyelitis, ankylosis of joints,

tendon fixation, and nerve injuries. From the very onset, therefore,

of a gunshot fracture there are many orthopedic problems.

Military Orthopedics. The British War Office has appointed

Robert Jones^ Inspector of Military Orthopedics. Special hospitals

have been provided and more will be developed for the treatment of

these cases. Here will be assembled the end-results of wounds of the

extremities and perhaps of the spine, to see what orthopedics can do to

relieve the handicap. Here also attention will be devoted to amputa-

tion stvunps which require the supervision of a specialist for the measure-

ment and adjustment of artificial limbs. It is reported that cases of

this kind are being admitted at the rate of 300 a month. Other types of

1 .Toiirual of the American Medical Association, 19 IG, Ixvi, 1716.
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cases are chronic joint lesions, badly nnited and nniniitcd fractures, loss

of function due to injiu-y of muscles, lij^aments or tendons; nerve injuries,

stiff joints. These ht)spitals will not only he sjK'cially efjuii)ped with

orthopedic surgeons, hut with all the a])paratus and trained stall' for all

the forms of mechanotherapy.

Flint' gives us the best description of the means adopted to expedite

these. In reproducing his Fig. 2 (Fig. 45) I may omit any further ile-

scription of the different types of apparatus.

' Surgery, Gynecology and Obstetrics, 1916, xxiii, 238,
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I would suggest to all surgeons connected with railroads, mines, and

other industrial plants, to read this article of Flint, especially if they have

provided no means for the proper after-treatment of the wounds they are

called upon to treat.

Lange^ covers a much larger field. He begins with first aid. He

states that physicians on the firing line need orthopedic training; field

ambulances and moving hospitals should be properly supplied with

plaster-of-Paris bandages. Lange apparently believes that this fixation

dressing is the best, even immediately after the injury. He also advises

a special hammock for the transportation of this t.v^^e of wounded when

tbey are carried in auto-trucks. On trains he advises the use of

stretchers. These patients should be taken to special hospitals.

The majority of authorities seem to be against the use of plaster of

Paris as a first dressing and for transportation. It would complicate

matters to have so many types of stretchers. Gushing has pointed out

that it is very convenient to have a uniform stretcher for all cases.

A surgeon trained in the use of orthopedic apparatus should be part

of every medical unit.

Greenough, Osgood and Vincent^ give their experience with the treat-

ment of 129 compound fractures in the service of the Harvard Unit at

the American Ambulance in Paris. These cases came under the care

of the authors on an average three days after the injury. The wound in

every instance had been treated with iodine, tetanus antitoxin had been

administered, and the limb liad been immobilized in tin or aluminum

splints. Three out of 121 compound fractures healed by first intention.

Their conclusions are as follows:

In the first instance; anesthesia, enlargement of the wound, removal

of foreign bodies, cleansing, drainage. Then complete immobilization

in extension with plaster put on under anesthesia; provision in the

plaster dressing for frequent and painstaking dressings of the wound;

immediate attention to those details which will prevent ankylosis of

joints and correction of contraction of tendons and muscles.

Through the courtesy of Osgood, I was able to reproduce in Progres-

srv^E Medicine for December, 1915, p. 292, a large number of photo-

graphs illustrating the different fixation dressings employed by Osgood

and 1 is colleagues during their sojourn with the American Ambulance.

I am quite sure these pictures will become classical as illustrating the

proper methods and refinements in the art of fixation of fractures when

there is an open and infected wound.

X-RAYS. ^Nlajor Clyde S. Ford has given us one of the most compre-

hensive series of 1G2 rontgenograms of gunshot fractures collected in the

hospitals of Constantinople during the Balkan wars. These 162 plates

iZtschr. f. orth. Chir., 1915, xxxv, 3; review in Surgery, Gynecology and 01:)stet-

rics, 1916, xxii, abstr. p. 609.

- Boston Medical and Surgical Journal, 1916, clxxiv, 37.
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were selected from l.")(M). Tlie Ixx)!: is Bulletin No. !), October, 1915,

War Department, Office of the Surgeon-Oeneral. Anyone interested

will have no difficulty in obtaining a copy on re(piest. With each plate

there is an excellent clinical note giving the details of the case.

Operative Treatment. Last year I covered the ground pretty

thoroughly in regard to the treatment of gunshot fractures, and c-alled

attention to the fact that the majority of surgeons objected to any
method of plating in the early stage of wounds.

.Lake,' a British surgeon, gives his nine months' experience in the mili-

tary hosi)itals in P'rance. 1 )uring this time lie did not see any plating of

gunshot fracture. However, he seems to be of the opinion that this

plating might be done earlier.

Lane- states that, with few exceptions, it is advisable to postpone
plating until the wounds have healed.

I ha\c been most impressed, from personal conversation and from the

study of the literature, with the wonderful results in bone healing in

gunshot injuries when the position of the fragments has been maintained
by proper fixation dressing or extension. In a gunshot fracture there is

usually comminution. It is less difficult to maintain position than in

cases in which we have only two fragments, and, as a rule, uninjured

tense muscle. The greater the comminution, the more callus, if the

infection is not too intense. From this, I am impressed that plating and
other methods of bone fixation will rarely be necessary, except in a small

group of cases in which the results obtained are not satisfactory, either

because of non-union or faulty union. When we go over the special

reports of diflferent fractures, it would seem that the results obtained in

the healing of the bone lesion are as good as, or even better than, the

results of the treatment of simple fractures in time of peace. We must
also bear in mind that the gunshot fractures are absorbing the attention

of the best minds in the military hospitals of all countries. It is the

chief work of the military surgeon, while in peace times fractures are not
usually under the care of the most experienced surgeons, and the younger
group of surgeons has had poor instruction.

John B. Roberts^ is of the opinion that the treatment of fractures is a
lost art. I might agree with him if he considers only the evidence acces-

sible in this country. In the hospitals at the fronts today, he will find a

renaissance in the art of treatment of fractures.

1 British Medical Journal, 1915, ii, 44; review in Surgery, Gynecology and Obstet-
rics, 1915, xxi, 527.

2 Practitioner, March, 1916, xovi. No. 3; review in Journal of the American Medical
Association, 1916, Ixvi, 1170.

* Pennsylvania Medical Journal, 1915, xix, 74.
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INFECTION.

Surgical Bacteriology. In my paper before the American Surgical

Association/ in ^Nlay, I wrote: "The successful development of aseptic

surgery has apparently influenced surgeons and bacteriologists to dis-

continue their interest in, and investigations of, bacteriological prob-

lems."

This explains why we were not prepared for the avalanche of infected

wounds in this war.

The great success of the preventive treatment of tetanus and typhoid

fever clearly shows what would have been the different conditions of

these wounds had there been a more intensive investigation in the surgical

bacteriology of infected wounds. Welch and Nuttall discovered the gas

bacillus in 1892, but little or no investigation was attempted for the

discovery of a preventive or curative serum or a chemotherapeutic

agent.

The surgery of infected wounds was thoroughly developed before the

days of Lister, and, up until about 1895, in the majority of hospitals

there was a sufficient number of infected wounds, accidental and opera-

tive, to keep up the interest of the surgeon and furnish him with material

for teaching.

Personally, I have seen very few infected wounds since 1900. Sur-

geons whose medical education began at this time apparently know very

little about these well-established older procedures.

These two factors explain the feeling of helplessness among the younger

modern surgeons when they were confronted with the terrible wound

infections in France.

This war has stimulated tremendous interest in the bacteriology of

wounds and in laboratory investigations having for their object the dis-

covery of some curative serum or chemotherapy. The literature is too

voluminous to be discussed here. Duncan, Gardner and Bawtree' give

a very good resume of their investigation of the bacteriology of shell

wounds. I must mention also the splendid work of Weinberg on the

gas bacillus. Fleming^ investigated chiefly infected wounds. He di-

vided the demonstrable organisms into three groups: (1) Spore-bearing

microbes of fecal origin; (2) non-spore-bearing microbes of fecal origin;

(3) pyogenic cocci.

In the first group we have the tetanus and gas bacillus, and some putre-

factive bacilli, called by Fleming A' and }'. In the second group, he

places the proteus, colon, whisp bacillus, and, most frequent of all, the

1 Surgery, Gynecology and Obstetrics, 1916, xxiii, 1S2.

2 Lancet, June 12, 1915; review in Journal of the American Medical Association,

1915, Lxv, 200.

3 Lancet, September 18, 1915; review in Journal of the American Medical Asso-

ciation, 1915, lxv, 1491.
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streptococcus. That is, Fleming is ut" the opinion tluit the streptococci

also come from the intestine. Of the third group, the pus-producers,

the most common is the Staphylococcus aureus. The probabilities are

that this organism comes from the skin of the individuals.

As a rule it is the streptococcus when the blood cultures are positive.

Fleming is also in favor of autogenous vaccines, as he is of the opinion

that it will aid and maintain the resistance of the patient. Every case

should receive a streptococcus vaccine in small doses, one to five millions

every five or six days.

In brief, the bacteriology of the wounds in this war has discovered no

new organism, nor has there developed any new type of wound infection.

The presence of any or all of these bacteria has been found in many
woimds in which there was no local evidence of a grave infection—the gas

bacillus without gas; streptococci without IvTuphangitis ; the bacillus of

tetanus without lockjaw. This, of course, is not a new observation,

but an indication that surgical bacteriology and the demonstration of

the dift'erent forms of organisms in the wounds of surgical infections or of

their absence has reached the limit of discoverable possibilities. How-
ever, further investigations along the line of siugical bacteriology, with

the hope of discovering a curative serum or some chemotherapeutic

agent, were by no means exhausted. If this war will lead to such dis-

coveries, great good will have been accomplished.

Foreign Bodies. Walton Martin^ draws a sharp contrast between what

we know of foreign bodies introduced into the tissues with the least pos-

sible trauma and with as little infection as possible, and the foreign

bodies introduced with enormous trauma and very much infection.

This undoubtedly exj^lains the frequency of infected shell wounds in

the present war. IMartin's contribution with its twenty-seven references

to the literature on this subject may be looked upon as the most recent

and thorough article on foreign bodies in the tissues. From my own
reading and investigations, I am inclined to the view that injiu-ed tissue

and infection play the larger part, and perhaps, of all, it is infection

which is chiefly responsible for the results. In a comminuted fracture

we have foreign bodies in the loose fragments, and the contused tissue

may have as poor a circulation as an open shell wound, and there is also

a hematoma. But if the skin is unbroken and the patient has no focus

of infection to disseminate bacteria tlu-oughout the circulation, this sub-

cutaneous wound heals without suppuration or other signs of infection.

We are informed that shell wounds received on shipboard difi'er \-ery little

in character from those in the trenches. Infection, however, is rare in

the former and the rule in the latter. It is readily conceivable, there-

fore, that if we could supply the human organism with something that

would destroy the bacteria we would have no difficulty in accomplishing

1 Annals of Surgery, 1916, Ixiii, 24.

18
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the perfect healing of the wound in spite of foreign bodies, or dead tissue,

provided there is enough circulation to prevent gangrene.

Pyoculture. I had some difficulty in finding out exactly what this

meant. It is first mentioned in the Journal of the American Medical

Association, June, 1915, Ixv, 183. In a letter from Paris to the Journal

of the American Medical Association, Pierre Delbet, a surgeon, is said to

take cultures from the pus in bouillon and to place in sunilar tubes, with-

out bouillon, the same pus. Then he compares the growth of bacteria in

each. If the growth in the pus is greater than in the bouillon, operation

is indicated, and the prognosis is bad, but if there are a few, or no,

organisms in the pus, it is a sign that the patient has good resistance.

Delbet is of the opinion that this pyoculture test is a better index to the

actual condition of the patient than Wright's opsonic index. Delbet has

also used this method to test different forms of wound treatment, and

from his investigations he concludes that antiseptics are useless and

some are harmful. He therefore favors asepsis, and all solutions should

have the molecular concentration of the blood serum. In addition, he

is a great believer in the exposure of wounds to au- and light, claiming

that by this treatment a positive pyoculture may become negative in

forty-eight hours. Carrel also, in his treatment of wounds, uses a bac-

teriological test.

Barnsby and Truffier^ describe a case in which pyocultm-e tests pre-

vented them from reopening an infected knee. The patient recovered

with good function. In a second case, pyoculture led them to amputate

the thigh for infected knee.

Surgeons familiar with infected wounds, have listened to this patiently

before in regard to the opsonic index and vaccine treatment, and they

should listen to Delbet's pyoculture. But when, in their own experi-

ence, they have had a much larger number of cases corresponding exactly

to those reported as proving the truth, they naturally must be skeptical.

For example, we have no evidence that pyocultm-e was correct in indi-

cating to Barnsby and Truffier that the limb should be amputated for

the infected knee. It is ciuite possible this patient might have recovered

without amputation, and in his first case we know there is always a local

reaction after opening and irrigating an infected knee-joint. As com-

pared, therefore, with my own experience, I am unable to see anji:hing in

the pyocultm-e test. I am convinced that we should know, if possible,

whether organisms are present or not, and their character. This is

especially true in joint infection. I have discussed this most carefully

in previous numbers of Progressive Medicine.

In a further report Delbet^ gives his experiments which seek to prove

that some of the weaker antiseptics, such as Dakin's and Labarraque's

1 Bull, de I'Acad. de M6d., December 21, 1915; review in Journal of the American

Medical Association, 1916, Ixvi, 461.

- Journal of the American Medical Association, 1916, Ixvi, 522.
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solutions, whfii mixed with tlic wound secretion, really make a hetter

culture medium. That is, in attempting to kill germs in the wound with
hypochlorite, one runs the risk of producing intermediary substances

(good culture media) and, in addition, the risk of the suppression of the

phagoc>i:osis by the destruction of cells.

Delbet,^ in a later communication, reports his experiments and clinical

experience with the remarkable " cytophylactic" power of a 12.1 to lOOO

solution of anliydrous magnesium chloride given intravenously in ani-

mals. In man lie used it only as a subcutaneous injection and for wound
dressings. II(> is of the opinion that this dressing had sucJi an effect

upon the local condition of an infected knee-joint that amputation became
unnecessary.

'JVemolieres and Loew^ report their experience with pyoculture in 24
cases. Delbet, in discussing this paper, pointed out that it was not his

intention to criticize the opsonic index, but merely to show^ that it cannot
be applied to infected wounds. In addition, pyoculture is simpler,

because it is only a question of the presence of bacteria and not of their

different kinds. However, TremoHeres and Loew^ make the statement
that pyoculture may be positive for some kinds of bacteria and negative

for others. This would naturally leave one to infer that a skilled bac-

teriologist would be helpful in s])ite of Delbet's statemcnit that with his

method of pyoculture such a bacteriologist is not essential.

I know from personal communications that Wright's opsonic index .

and vaccine therai)y was not at all convincing to the majority of sur-

geons who, in addition to a large exi)erience with infected wounds, under-

stood surgical bacteriology. From what I have read about pyoculture

so far, it is not all convincing.

The demand in France for something specific for infected wounds is so

great that it is only natural that this something is furnished. Never-
theless, in the endeavor something of real worth may be discovered.

Gas Phlegmons. Fountleroy,'' of the Medical Department of the

United States Navy, has made some noteworthy additions to the litera-

ture of military surger}'. Surgeon Fountleroy had the good fortune to

witness and study the medico-military aspects of conditions in and be-

hind the trenches in France. This is reported by the Bureau of Medicine
and Surgery of the Navy Department, and published from the Govern-
ment Printing Office. The book can be obtained by addressing the

Surgeon-General of the Navy or a Congressman. In this report, con-

siderable attention is devoted to gas phlegmons.

1 Bull, de I'Acad. de INK^d., September 7, 1915; review in Journal of the American
^Medical Association, 191.5, Ixv, 1492.

-Bull, et I\I6m. de See. de Chir., 1915, xli, IGOl; review in Surgery, Gynecology
and Obstetrics, 1915, xxi, abstr. p. 621.

3 Annals of Surgery, 1916, Ixiii, 1; ibid., 1916, Ixiv, 136; Surgery, Gynecology and
Obstetrics, 1916, xxii,_abstr. p. 407.
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His second article deals entirely with gas-bacillus infection and was
published in January, 1916. The third paper is an address, by invita-

tion, before the American Surgical Association in Washington in May.
The literature on this form of wound infection is tremendous. The

observations from the German side are given by Eloesser^ and Kausch;^

from the Russian side, by Shukewich.^

Wlien I compare the experience mth gas gangrene in this war with

that which I reported seventeen years ago in these vohunes, I can find

very little, if anything, nev/ in its recognition and treatment.

Many of us always had this infection in mind, and we never neglected

to look for emphysema; often the diagnosis was made from the examina-

tion of a cover-slip from the wound secretion. We understood the im-

portance of wide-open wound, and at Johns Hopkins Hospital the con-

tinuous bath was the usual form of treatment. I get the impression

that there were more amputations for compound fractures infected with

gas phlegmons in the group then reported than in the present war, but

civil surgeons are losing their fear, and are not resorting to immediate

amputation, even in compound fractm-e. Dr. Johnson, of Fredei-ick,

]Maryland, has just sent me a personal communication of such a case.

By his wide-open wound, he controlled the gas-bacillus infection.

Later, he plated the fracture. There was some necrosis of bone, but

ultimately a good limb.

In the second place, more cases are reported in which the gas bacillus

is obtained from blood cultures. I have been unable to study these

cases critically to find out whether many of these patients recovered.

In the third instance, they are finding a number of varieties of gas-

producing bacilli, but apparently they all belong to the Welch bacillus

group.

Quinine as a Specific for the Gas Bacillus. Kenneth Taylor,

working in the Laboratory of the Robert Walton Goelet Research Fund,

has done some very important experimental work and has come to the

conclusion that quinine hydrochloride may be a specific antiseptic for

the gas-bacillus infection of wounds. His first paper appeared Sep-

tember 4, 1915;* the second communication^ is dated December 25, 1915.

A later paper^ was delivered before the Johns Hopkins Medical Society.

Dr. William Welch, in discussing Taylor's paper, seemed to be of the

1 Journal of the American Medical Association, 1915, Ixv, 2001.

2 Beitr. z. klin. Cliir., 191.5, xcvii, 7; review in Surgery, Gynecology and Obstet-

rics, 1915, xxi, abstr. p. 619.

^ Russk. Vrach, 1915, xiv. No. 45; review in Journal of the American Medical

Association, 1916, Ixvi, 544.

* Lancet, September 4, 1915.

5 British Medical Journal, December 25, 1915; review in Journal of the American

Medical Association, 1916, Ixvi, 386.

^ Johns Hopkins Bulletin, 1916, xxvii, 188.
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opinion that it was a real contrihntion to tlic therapeutics of this wound

infection. Taylor, in his last paper, conchules as follows:

"The gas produced by the bacillus is of little or no importance as a

toxic factor.

"The mechanical action of the pressure j^roduced is usually, if not

always, the most important part of the infection. To it may be charKt'd

the development of highly pathogenic possibilities in a usually rather

innocent infection. It brings about (a) the death of tissue from the

resulting anemia ])r()duced In' a pressure nnich higher than that of the

circulating blood; {b) the actual mechanical fragmentation of the tissue,

especially muscle; and (c) the mechanical scattering of the infection."

One of the chief problems in the treatment of the infection is that of

establishing drainage for the escape of gas before the pressure has

resulted in the death of tissue.

Later, I will refer to this paragraph in connection with the treatment

of gas phlegmon by the injection of oxygen or hydrogen peroxide.

The solution employed by him is 1 per cent, quinine hydrochloride in

cold, boiled water. This solution has been used to wet the dressings, or

as a continuous drip; in the latter, it is better to employ a 0.1 per cent,

solution to which has been added 0.1 per cent, hydrochloric acid, or 1

})er cent, alcohol. In some of the cases, hyjiodermic injection of the

1 per cent, solution was given into the tissues about the wound.

In his paper published December 25, 1915, he mentions 125 clinical

cases and seemed to be impressed with the more fa\'orable course.

In the most recent paper he recommends it as a preventive treatment.

Up to the present time I have not seen Taylor's quinine method

mentioned in any contemporary literature. Yet the first publication

was in September, 1915, almost one year ago at this writing. It seems

to have firmer bacteriological foundation than Dakin's solution, and far

more than the use of peroxide.

Daxgers of Oxygen Injections. E. Borchers^ states that there

have been 5 cases of sudden death after the injection of hydrogen

dioxide into the tissues in cases of gas phlegmons, and for this reason he

advises its discontinuation. He also makes the statement that they are

beginning to learn that the prognosis in gas phlegmons is not so grave,

and, except in especially severe or very late cases, it is unnecessary to

resort to heroic measures.

From the early reports, especially from France, one might have gained

the impression that injections of peroxide of hydrogen were specific for

the gas bacillus. Now we see that it has its dangers, and then, again,

Taylor has pointed out that the chief danger from the gas was due to its

pressure. Therefore, such injections would theoretically be harmful.

1 Miinchcn. mcd. Wchnschr., 1915, Ixii, 1338; reviews in Surgery, Gynocolojiy

and Obstetrics, 1916, xxii, abstr. p. 268, and Journal of the American Medical

Association, 1915, Ixv, 1764.



278 SURGERY OF THE EXTREMITIES

As far as I can gather, one will have neglected nothing by not employing

hydrogen peroxide as a therapeutic agent in any wound infection, and

the sooner this is borne in mind the better. Even if it were as econom-

ical as sterile water, I am unable to find any evidence to justify its

employment. I am inclined to think that it is responsible for some cases

of secondary hemorrhage.

Inflammability of the Gas in Gas Gangrene. There is no ques-

tion that this hydrogen gas in the gangrene burns. I have tested it, and

Dr. Dandy, the resident surgeon at Johns Hopkins, also tested it in the

most recent case of gas phlegmon. Gueniot^ recommends this test to

differentiate the emphysema of the gas bacillus from that of subcutane-

ous emphysema. He advises the use of the cautery. In my experience,

one can make a little cut under novocaine, and then with the match or

cautery ignite the gas. As a matter of fact, the diagnosis in my own

cases has always been made from cover-slips, and, as a rule, there is little

or no difficulty in differentiating this wound infection from subcutaneous

emphysema which is not uncommon after abdominal wounds or woimds

of the chest. Many years ago I devoted a great deal of attention to

this point, and reported my conclusions in Progressive Medicine.

Serum Therapy. M. Weinberg,- of the Pasteur Institute, recognizes

two forms of gas gangrene. In the classic type there is marked emphy-

sema, in the toxic form there is extensive edema, often sufficient to mask

the gas formation. He is also of the opinion that the gas infection or

gangrene is not due to one specific microorganism. The Bacillus per-

fringens (probably identical with the Welch bacillus) is associated with

a larger production of gas than the bacillus of malignant edema, and

apparently there are other forms of gas bacilli and other varieties of

the edematous bacillus. Weinberg also speaks of a new microbe—the

Bacillus fallax.

Weinberg makes the statement that the results in the treatment of gas

gangrene had tremendously improved along with the better development

of transportation. Results depend more upon early opening of the wound

than upon any other factor. He also reports good results with intra-

venous salvarsan and superheated air.

In his paper delivered in Glasgow he expresses his conviction that it

is necessary to i)repare active serum against most of the pathogenic

microbes present in wounds, but, unfortunately, the preparation of such

sera is not yet completely established. Apparently, it must be a polyv-

alent serum.

It is interesting to note here that in the English army they are employ-

1 Bull, de I'Acad. de Med., September 7, 1915; review in Journal of the American

Medical Association, 1915, Ixv, 1492.

2 Lancet, 1916, cxc, 622; review in Surgery, Gynecology and Obstetrics, 1916,

xxiii, 64; and Glasgow Medical Journal, April, 1916.
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ing a polyvalent seriiin of tA'i)lioi(l and of ;i iiuinhci' of strains of para-

typhoid. As yet a protective serum for the difl'crnct forms of dysentery

is not completely worked out. Adami writes me that at the present time

the injection of the protective seruju against dysentery is so painful that

it is employed only in selected cases.

Gas BaciFvLUs in Amputated Stump. rii)er' records this interesting

case. The left leg had been amputated without flaps and tlie wound was

not closed, but the right leg had been amputated, the wound packed with

gauze, and the flaps sutured over the packing, apparently for hemor-

rhage. When this j)atient was admitted to the ward of the American

Ambulance a few days after the amputation, there was gas infection in

the stump packed and partially sutured. Instead of reamputating at

once, Dr. Hutchinson decided to try irrigation first; stitches and pack-

ing were removed. The patient recovered, and the stump healed by

granulation about the protruding bone.

This case demonstrates that gas infection will rarely attack the stump

of an amputation through healthy tissue, unless there is a foreign body

(gauze) or a closed wound.

In 1899 I^ reported a somewhat similar case. The patient's left leg

had been amputated below the knee for a compound fracture, crushing

the leg above the ankle. The amputation hafl been performed immedi-

ately after the injury, at the side of the railroad track, with little or no

surgical precautions.

Upon admission to Johns Hopkins Hospital, six hours later, the closed

stump was distended with blood. I anesthetized the patient, put on an

Esmarch, opened the wound, turned out the blood-clot, ligated the two

main vessels. There was absolutely no evidence of gas or infection.

The wound was irrigated with 1 to 1000 bichloride, and closed.

Five hours later the patient complained of chill and intense pain and

heat in the stump. The temperature rose to 104°, the pulse to 150. The

stump was so painful that he was given a little ether for the dressing.

Upon examining it, emphysema was present to 1 cm. above the patella;

red, irregular lines of lymphangitis extended up the thigh. Upon opening

the wound, there was a little blood-stained serum, but no gas bubbles.

But cover-slips from this material demonstrated a large bacillus which

later cultivation proved to be the gas bacillus. On making a longitudinal

exploratory incision we found all the tissue between skin and bone below

the knee separated by an emphysematous exudate. For this reason the

leg was amputated above the knee, slightly beyond the zone of emphy-

sema. The patient with the open stump was placed in a continuous

bath. He recovered without further signs of infection.

This demonstrates that a thorough disinfection of the wound is of

little value if the wound is closed. If the surgeon who first amputated

' Loc. cit. 2 Progressive Medicine, December, 1899, p. 164.
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the leg had left the wound open, or if I had left the wound open when I

removed the blood-clot, the probabilities are there would have been no

indication for a secondary amputation.

It is quite possible that my secondary amputation was unnecessary.

Perhaps I should have tried free incisions, open wound, and continuous

bath or irrigations first. But the local signs of emphysematous cellu-

litis were so diffused in this stump, and the patient's general condition

looked so septic, that I feared to delay or compromise.

X-RAY Diagnosis in Gas Phlegmon. In 1915 Payr^ demonstrated

that with the a:-rays one might be able to distinguish, from the position

of the gas bubble, whether the gas phlegmon was deep or superficial. He
discussed a number of such cases.

Davis,^ of Chicago, -vsTites of his experience in a base hospital with the

British army in France. Routine .r-ray pictures are taken from two

directions. From these one can note the presence or absence of a foreign

body, its location, and, as a rule, can make out the condition of the tissue

about the foreign body. Pus and gas also produce their shadows. From

these pictures, Davis believes the surgeon has information which is of

great help to him in the operative treatment.

Tetanus. There is uniformity of appreciation of the protective value

of the antitoxin for tetanus. I cannot find a dissenting opinion. The

reverse is true when we read the literature on the treatment of tetanus

after the clinical symptoms have manifested themselves. Beginning in

1900, I^ presented the literatm-e on this subject, and have continued it at

intervals ever since.

Therefore there has been no change, but this war has given surgeons

a larger experience in the actual treatment. Apparently, the majority

agree on the importance of repeated large doses of the antitoxin sub-

cutaneously. There is not such uniformity of opinion in regard to the

intraspinal administration, nor about the injections of magnesium sul-

phate into the spinal canal.

All agree, however, that in the treatment of tetanus more than one

drug should be employed. There is, first, the specific treatment with

the antitoxin. All other drugs may be classed as agencies for symp-

tomatic treatment—magnesium sulphate, chloral, morphine, bromides;

absolute rest and quiet. There is still a number of authorities who

believe in using carbolic acid locally in the wound; others advise chlori-

nated lime; still others ultraviolet rays. An excellent summary will be

found in the Journal of the American Medical Association (Therapeutics,

1915, Ixv, 2086).

Auregan* gives his experience with colloidal iodine and serum. Her-

1 Surgery, Gynecology and Obstetrics, 1916, xxii, abstr. p. 81. - Ibid., p. 635.

' Progressive Medicine, December, 1900, p. 126.

* Lancet, February 27, 1915; review in Journal of the American Medical Associa-

tion, 1915, Ixiv, 1196.
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cher' employs intravonously a solution of other salt; Lumiere,- sodium

persulphate.

I would advise the reading of the most recent contribution of Meltzer^

for the details of the employment of magnesium sulphate. His summary
is as follows: In every case of tetanus give 1.2 c.c. of a 25 per cent,

solution of magnesium sulphate su})cutaneously three or four times a

(lay until all symptoms have disappeared.

When there are severe tetanic attacks give 1 c.c. of the same 25

per cent, solution for ever}' twenty pounds of body weight (in adults) by
the intraspinal method. When the tetanic complications threaten life,

give intravenously 2 or 3 c.c. of a 6 per cent, solution per minute until the

tetanic convulsions subside and respirations become shallow and slow.

When the respirations arc too slow and seem impaired, give calcium

chloride, using the same intravenous cannula tlirough wdiich the solution

of magnesimii sulphate has been running. Give a small amount of a

2.5 per cent, solution. In using the calcium chloride be very careful

not to give too much, or to counteract the good effect of the magnesuim
sulphate.

This report of Meltzer demonstrates that the magnesium sulphate

method is a delicate procedure and not deVoid of danger. But w^e must
realize that the danger of the tetanus convulsions untreated is greater

than that of magnesium sulphate.

Meltzer also advises to have on hand, ready for use, an intraphar^aigeal

insufflation apparatus.

Kocher^ uses a 15 per cent, solution intraspinally; otherwise his

directions seem identical with those of Meltzer. He reports good results

in adults and poor ones in children. The effect of an intraspinal injec-

tion lasts from eight to twenty-four hours; it should not be repeated

more than twice in twenty-four hours.

Late Tetanus. The more recent literature on this rather unusual

manifestation is recorded by Berard,^ Berard and Lumiere," Teutsch-

Ijinder^ and Barling.^

1 Miinchen. med. Wchnschr., 191.5, Ixii, 1126; review in Surgery, Gynecology and
Obstetrics, 1916, xxii, abstr. p. 277.

- Lyon Chir., October, 1915; review in Journal of the American Medical Association,

1916, Ixvi, p. 152.

^ Journal of the American Medical Association, 1916, Ix\'i, 931.
* Biirgi, Surgery, GjTiecology and Obstetrics, 1916, xxii, abstr. p. 74.

^ Bull, de I'Acad. de Med., 1915, Ixxiv, 2.34; review in Surgery, Gynecology and
Obstetrics, 1915, xxi, abstr. p. 629.

« Lyon Chir., 1915, xii, 404; review in Surgery, Gynecology and Obstetrics, 1916,
xxii, abstr. p. 276.

^ Deutsche med. Wchnschr., 1915, xli, 1453; review in Surgerj', GjTiecology and
Obstetrics, 1916, xxii, abstr. p. 402.

* British Medical Journal, 1916, i, 337; review in Surgery, Gynecology and Obstet-
rics, 1916, xxiii, abstr. p. 58.
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Speed^ reports on postoperative tetanus and Mouebet- on chronic

recurrent tetanus. Then there is an interesting article by Phocas^ on

the flaring up of the latent infection in wounds of war disturbed by-

surgery.

These conditions must not be forgotten. The evidence shows that in

the majority of gunshot wounds the bacillus of tetanus, that of Welch,

other bacilli, and the streptococcus are always introduced at the time of

the injury. The only protective serum so far is that for tetanus. The
wound may heal, but if, during the healing process, there is any sudden

rise of temperature, immediately give the patient another protective

dose of the antitoxin. If operations are indicated after the apparent

healing of the wound, with and without residual sinuses, it would prob-

ably be safer to give the patient a protective dose of the antitoxin, and

in operations use antiseptics and provide for temporary drainage. The
number of such cases is comparatively small, but a little forethought

will protect them.

Erysipelas. While references to tetanus and gas gangrene are numer-

ous, I find only one to erysipelas as a complication of gunshot wounds,

by Jochmann.^ The author has found that this complication is very

rare, but the mortality is higher than from erj^sipelas in civil life. In

treatment, the simplest measures seem most efi^ectual. The disease runs

its course, there seems to be no specific remedy for it, and it is simply a

question of making the patient comfortable and supporting his general

condition. Joclunann is of the opinion that the antistreptococcus serum

has no special influence on the local process, but apparently improved

the pulse and the mental condition of the patient. •

I have read recently a long report summarizing the cases of erysipelas

in Bellevue Hospital in New York, but the reference has been lost. The
conclusions were identical with those of Jochmann. No treatment was

found to have influence on the local course of the disease. The different

localizations and types of erysipelas had different periods of duration.

In view of the fact that the majority of gunshot wounds are infected

with streptococci, it seems strange that erysipelas should be so infre-

quent. One naturally asks, is erysipelas due to a special kind of strep-

tococcus ?

In glancing over my index to the literature on erysipelas since 1906,

I find rather few references. JNIost of them have to do with some specific

treatment. For example, in 1906 Noguera^ claimed that rose-water,

1 Surgery, Gynecology and Obstetrics, 1916, xxii, 443, 496.

2 Medical Press and Circular, 1916, ci, 28; review in Surgery, Gynecology and

Obstetrics, 1916, xxii, abstr. p. 521.

^ Journal of the American Medical Association, 1915, Ixv, 2021.

* Deutsche med. Wchnschr., November 17, 1914; review in Journal of the American

Medical Association, 1915, Ixiv, 184.

6 Zentralbl. f. Chir., 1906, xxiii, 372.
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<;ly('crin and sali(;ylic acid accoinpli.shqd a cure in some S2 cases of ery-

sipelas ill from three to six days. The report from Bellevue Hospital

shows that the avoni,u;e duration of erysipelas of the face when left alone,

is from three to six days.

Then, the most recent contribution by Ma<;i' claims brilliant efifects

from iodine.

When J was resident at Johns lloi>kiiis llosj^ital 1 went o\cr the

histories of all the cases of erysipelas and streptococcus infection on

record in the suryficid cliiiic from 1(SS0 to about 1S9S. I was struck, first,

by the low mortality; second, in going over the autopsies of the cases

who succumbed to the infection, I found that without an exception the

individuals were handicapped by some chronic condition of the heart,

lungs, kidneys or arteries which interfered with elimination, and quite

a few were diabetics and chronic alcoholics. In healthy individuals,

therefore, an attack of erysipelas is not a serious alVair. From this experi-

ence, 1 was impressed that wet applications, usually hot, were most

comfortable of all. We found that if we painted the skin with collodion

wo got the best results from the hot applications—really a method of

ai)plying dry heat, which is nothing new.

I also demonstrated in this investigation that when a case of erysipelas,

or severe streptococcus infection, was admitted to one ward, other cases

developed in open oranulating wounds, and there were a few oi)erating-

room infections. After as careful an investigation as was possible to

make, there seemed to be but one avenue for spreading the infection, and

tliat was the hand of the individual carrying the dressing case. Since

the introduction of gloves and the dressing of the WTJund with the gloved

hand or with instruments only, while cases of erysipelas and strej^tococcus

infection are still being admitted to the ward, other cases are infected

only with the rarest exceptions.

The last case of erysipelas observed in the wards of St. Agnes' Hospital

well illustrates the attitude of a recently trained surgeon to a rare wound
infection. When I first saw the patient he had been painted with iodine

almost from head to foot, and about every three to fi\'e days at the height

of the fever of a reciu-rent attack of the creeping erysipelas, I was hur-

riedly called with the information that the patient was dying. The
indi\'idual liad aj^parently no chronic diseases; the erysipelas had started

in a large open wound on the face ; he recovered from both, the erysipelas

and the applications of iodine. I am quite certain that in this case the

iodine showed no evidence of being specific. It ai)parently did not add

to the discomfort. This patient was in a small room with two beds

adjoining the main surgical ward. He was taken care of by individuals

who always wore gown and gloves. No other cases developed in the

hospital.

^ Policlinico, A])ril IS, 1915; review in Journal of the American Medical Association,

1915, Ixiv, 1951.
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NERVES.

Injuries of Nerves. The function of a nerve may be temporarily in-

terrupted without any tearing of the nerve trunk proper. The loss of

function is usually partial and is restored within three weeks.^

When the nerve is partially or wholly divided, the sooner an opera-

tion is performed, the better. Operation, when the wound is septic, is

contra-indicated.

Operations, even after months of delay, may be successful.

This expresses the entire problem as far as indications for operation

are concerned.

First, we wish to recognize those cases in which, although function is

absent, yet there is no absolute injury to the nerve trunk. Then, again,

how" long shall we wait with operation when the wound is still granulat-

ing? When is an open wound not septic?

]\Iarburg and Ranzi^ express the opinion that in suppurating wounds

there should be several weeks' delay, but they do not advise waiting

until the wound is entirely healed.

Operation is indicated when there is loss of motion and sensation, and

complete lack of electric reaction, or the electric reaction is growing

worse, or the reaction of degeneration remains stationary.

Ner\te Concussion. There is a number of reports of cases with all

the signs of a nerve injury, yet, the exploratory operation has been

unable to demonstrate any rupture.

Tubby^ dwells especially on this rather vague group. The loss of

function might be explained by hemorrhage, or temporary anemia, or

h;S'peremia.

Perthes* reports a case of paralysis of the brachial plexus in which the

bullet wound was in the shoulder without any demonstrable injury of

the nerve trunk. He speaks of it as indirect effects of gunshot wounds on

nerve tissue.

Fixation. Lyle,^ of New York, from his experience in the American

Ambulance Hospital, lays especial emphasis upon the fixation of the

limb from the moment of the injury, and calls attention to the fact that

many cases of apparent nerve injury may reco^'er without exposure of

the nerve.

In all bullet wounds, after attending to the wound itself, never neglect

to search for signs of nerve injury; never neglect, if possible, an .r-ray;

1 Stoney, British IMedical Journal, 1915, ii, 10.

-Wiener klin. Wclinschr., 1915, xxviii, 611; review in Surgery, Gynecology and

Obstetrics, 1915, xxi, abstr. p. 529.

3 British Medical Journal, 1915, i, 57; review in Surgery, Gynecology and Obstet-

rics, 1915, XX, abstr. p. .520.

^Deutsche Ztschr. f. Chir., 1915, cxxxii, 191; review in Surgery, Gynecology and

01)stetrics, 1915, xx, abstr. p. 173.

^ Surgery, Gynecology and Obstetrics, 1916, xxii, 127.
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ahvays bear in iiiiud that upon tlio iiijin-cd nerve there may be a loose

bone body. The proper mimobilization and treatment of a fracture

may prevent the nerve from l)ein^' caufrht in ealhis and scar tissue.

Lyle also goes into the detail not only of the necessity of the proper

position of the extremity, but of the care of the i)aralyzcd muscles until

nerve fmiction is restored.

One gets the impression that wounds of this kind demand unusual

attention, and a larger staff of heli)ers. (Generally, there is a wound re-

quiring daily, or more frequent, dressing; an extremity demanding an

Fig. 46 (at left).—Perforating bullet wound of the soft parts at the level of the

deltoid. Note drop-wrists. (Lyle.)

Fig. 47.—Same case as Fig. 46, treated by the hypcrextension method. Shows a

temporary splint used while the Tufher splint is being made. There is an error in

this picture, as the splint is too long and there should be only one strap, that at the

wrist. (Lyle.)

adjustable fixation splint, meeting the indications of the fractin-e and the

nerve injm-y; then, very shortly, there must begin daily massage, the

warm baths and electric treatment. Lyle emphasizes that it is impor-

tant not to depend upon electric stimulation only.

Then, in addition, there is demanded frequent electric examination to

ascertain the exact character of the nerve injury and its extent.

In civil practice we get very little experience with nerve injuries. As

a rule the wound is clean-cut, and the operation can be performed at

once. Lyle, more than any other reporter, pictures the difficulties in
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the treatment of wounds of this character and of the importance of not

neglecting any of the different procedures. It is not operation alone

that shortens the disability and promises the greatest restoration to full

function, but a very complicated system of treatment requiring patience,

industry, and special training. How few of our hospitals in time of peace

are prepared for such cases

:

According to Lyle, the principle of fixation is, that the paralyzed

muscles must be held in a position of relaxation and protected from strain,

and this postural prophylaxis should begin at once and continue to the

end. Figs. 46 and 47 picture the principles of this fixation.

From my observations in civil hospitals, I agree with Lyle that this

essential principle, which is common in all wounds, does not receive the

proper attention. We might say that, in the great majority of hospitals

today, wounds are dressed and fractures are fixed, but little or no atten-

tion is paid to the maintenance of joint function, muscle tone, and the

general condition of the patient, until after three or more weeks the local

and general condition has reached such a stage that the physician or

surgeon is practically forced to give it thought and adopt some form of

treatment.

Indications for Operation. Bruns' writes, from his experience with

376 nerve injuries, and classifies them into three groups: In the first

group there is complete paralysis, sensory and motor, and reaction of

degeneration. Yet he is of the opinion that it is impossible to tell

whether this is due to complete rupture, or scar-tissue pressure. If,

during the period of waiting, there is marked improvement, delay opera-

tion; if not, explore the nerve as soon as the wound is healed and the

fracture imited.

This remark of Bruns indicates how difficult it is to ascertain, from the

clinical history and examination, the exact nature of the nerve injury.

In his second group some muscles are not paralyzed; only the par-

alyzed muscles show reaction of degeneration. Delay operation longer

in this group, as many cases spontaneously recover.

In the third group the reaction of degeneration is partial. Here first

try electricity and massage : if there is much pain, explore the nerve and

isolate it from scar tissue. He has observed 33 cases recovering without

operation and great improvement after neurolysis in 13 cases.

Time to Operate. There is uniform agreement that, in the usual

bullet or gunshot wound, immediate operation is out of the question on

account of the character of the wound, but beyond this there seems to be

the greatest difference of opinion as to how long to wait. Schift'bauer-

quotes Oppenheim as advising three months' delay, Rothman eight

months. Schiffbauer is of the opinion that in a simple bullet wound the

1 Review in Surgery, Gynecology and Obstetrics, 1916, xxii, abstr. p. 290.

- Surgery, Gynecology and Obstetrics, 1916, xxii, 133.
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nerve may be explored in from three to six weeks, while in infected

wounds one must wait until there is complete healing which usually

requires six to eight weeks. In 1914 P reviewed a number of articles on

nerve injuries in civil life with regard to this point of time. Lexer

believed that in a nerve injury associated with fracture, the results of

sutiu'c are not impaired by a delay of from four to six weeks. However,

the larger nunil)er of authorities were of the oi)inion that the sooner the

nerve is exposed the better.

I have had no experience to mention with nerve injuries, but I gather

from this tremendous new material that tiie results, on the whole, are

pretty bad. Now, if there were any method of treatment which would

yield lOU per cent, of recoveries there would be no difficulty, but it

seems impossible to ascertain the factor or factors which explain the

failure to restore function in a nerve after the operation of suture. I get

the impression that the longer the delay, the greater the difficulties, and,

naturally, the poorer the results.

Ferrand' states that the operation should never be done until after two

months or longer.

Sicard^ waits three months.

Intraneural Injections for Diagnosis and Treatment. Hof-

meister,"* in his elaborate article, recommends the intraneural infiltra-

tion of the nerve with weak solution of novocaine and adrenalin. In

the first place, the rapidity with which the nerve becomes infiltrated

gives a pretty good idea of its condition. The atrophic peripheral por-

tion infiltrates easily; dense scar tissue with the greatest difficulty.

After a time one becomes quite expert with this test. Then the infiltra-

tion enlarges the size of the nerve—temporarily, it is true, but this may
have a good effect on the endoneural scar tissue, tearing it and freeing the

nerve fibrils. The larger nerve may protect itself from future contrac-

tion of the surrounding tissue. Then, the adrenalin protects the nerve

from hemorrhage in the surrounding parts. Hofmeister was led to try

this in war surgery from a few past experiences in times of peace. He
states that he has never seen any harm even after injecting a normal

motor nerve.

I know that I paralyzed a motor bundle in the brachial plexus by the

injection of 1 to 400 novocaine. It was during an operation for extensive

cancer; the muscles were immediately paralyzed and there was little or

no regain in power during the four months the patient lived after opera-

tion. I was operating under local anesthesia, and made the injection

for the relief of pain.

1 Pkogressive Medicine, December, 1914, p. 273.

-Journal de Rad., 1915, i, 629; review in Surgery, Gynecology and Obstetrics,

191G, xxii, abstr. p. 274.

^ Surgery, Gynecology and Obstetrics, ibid., abstr. p. 275.

* Beitr. z. klin. Chir., 1915, xcvi, 329.
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It is quite possible that I used too much force in the iufihration. It

seems to me that Hofmeister expects too much from his intraneural

infiltration.

Exploratory Operation. A large number of surgeons, especially as

their experience is increasing, are advising the exploration of the appar-

ently injm-ed nerve under local anesthesia in order to ascertain the exact

local condition.

Delorme^ advises this exploratory incision within two or tliree weeks

after the injury. Legueu agrees with him.

Wilms^ is of the opinion that when the condition of the wound does not

contra-indicate an early operation upon the nerve, but when it is difficult

to tell whether an operation is indicated or not, the nerve should be

explored under local anesthesia.

Operative ^Methods. The bridging of the gap will be discussed in the

next paragraph. Schiffbauer^ states that, in general, there should be

accurate coaptation of the severed nerve ends, aseptic healing and no

hematoma. It seems to me that this is possible only when the nerve can

be explored at once after the injury, and when there is no infected wound.

In these gunshot wounds of nerves, the chief difficulty is scar tissue.

Schiffbauer, and the majority of surgeons, do not use the Esmarch.

Bleeding points should be tied, but when there is bleeding from the cut

nerve, try pressure first, before ligature.

In making the incision, place it so the central portion of the trunk of

the nerve is exposed first, then proceed to the scar tissue; remove the

scar tissue, except that which might be the nerve trunk, or the scar tissue

between the nerve ends. The injection of a weak solution of novocaine

brings out the gross appearance of the nerve trunk and shows how much

it is involved in scar tissue. One can also, with the knife, divide the peri-

neurium. In cases of this kind there is an apparent intact nerve trunk

imlx'dded in scar tissue, but we must always bear in mind the possibility

that, in addition to pressure from scar tissue without, there may be scar

tissue within the nerve trunk.

If one can demonstrate that the nerve ends are separated and there is a

bridge of scar tissue, the most important point is to isolate the normal

trunk on each side of the scar defect. Then one should make an electric

examination, because there may still be intact fibrils in this scar tissue.

Then, again, one must be most particular in isolating the trunk above

and below, in order not to injure any branches. Erom this point,

vSchift'bauer is somewhat indefinite as to the dissection of the scar tissue.

Of com-se, if one can resect and bring the ends together, this should be

1 Rev. de Chir., 1915, xxxiv, 402; review in Surgery, Gynecology and Obstetrics,

1916, xxii, abstr. p. 399.

2 Deutsche med. Wchnschr., 1915, xli, 1417; review in Surgery, Gynecology and

Obstetrics, 1916, xxii, abstr. p. 400.

^ Loc. cit.
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(lone, provided it can be demonstrated that the nerve has been ruptured

and its ends are separated, and if we can suture the two ends together.

We then have a simple case. But when there is a defect, how shall it be

bridged ?

Tufhcr' re])orts his experience with Dumas in 280 cases. As in their

opinion resection and nerve suture ofl'ered less possibility of a cure than

any other method, they performed it in 19 cases only, with not a single

result.

Their scheme seems to be to liberate the intact nerve from the scar

tissue; to handle the nerve as gently as possible; never to make explora-

tory- incisions into the nerve, even if there is evidence of scar tissue; and

to leave a bridge of scar tissue about the size and shape of the nerve

trunk between the severed ends; then surround the isolated nerve trunk

with transplanted fat. In 173 cases this method was employed appar-

ently with a large number of good results.

Bridge for the (Jap in Nerve Suture. L. Edinger^ employs for

this purpose an artery filled with agar jelly. One hundred of these tubes

have already been distributed to the operating neurologists among the

German surgeons. Ludlow has employed the jelly tube in fourteen

cases. The gaps measured from 5 to 15 cm., and in every case there is

now evidence of nerve regeneration. Edinger is of the opinion that the

regenerating nerve fiber at first is like a jet of thick fluid. Therefore it

is turned aside by the smallest obstacle. A tube of this kind, theoretic-

ally, should be ideal.

When one is able to suture a nerve immediately after the injury,

when there has been as yet no contraction and no scar tissue, direct

nerve suture is a fairly simple operative procedure. But after large

accidental wounds and especially in wounds in war, the nature of the

wound prohibits immediate operation in the first instance, and the in-

fection of the wound delays it in the second instance. Then when we
operate and finally have isolated the nerve there is usually a gap; if not,

the condition of the nerve at the point of injury is so distorted by scar

tissue that resection offers greater hope of a result than simple separation.

Therefore in military surgery we may be confronted with many cases of

nerve suture in which there is a gap. Other observers, who have used

fascia and fat, apparently have not had as good results as those just

reported with the jelly tube. Apparently, tubes of this kind should not

be difficult to make, in fact, one could obtain them from a cat the morn-

ing of the operation. In an emergency, one could take the saphenous

vein from the patient and get the agar jelly from the bacteriological

department.

' Surgery, Gj'iiecology and Obstetrics, 1910, xxii, abstr. p. 07.

2 Miinch. med. Wchnschr., February 15, 1916; review in Journal of the American

Medical Association, 1916, Ixvi, 968, 1064.
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In a previous paper, Edinger^ filled the artery with embryonic nerve

tissue. The review states that a material similar to this has been con-

structed by him from silicic acid. He seems to be of the opinion that

the axis-cylinder will grow through material of this kind better than

through anything else. Later, apparently, he substituted the agar-agar.

Steinthal,- in going over the literature relating to some tubular foreign

substance in bridging nerve defects, concludes that there is little evi-

dence in its favor. He does not consider the experience of the present

war.

Hofmeister^ reports a case in which he covered the ends of the divided

and sutured nerve with a transplanted vein. Five months later the

wound was re-explored, because there was no return of function. The

nerve within the vein was entirely converted into scar tissue, no axis-

cylinders remained.

Steinthal agrees with Braun that the method of employing any foreign

tissue or body as an aid to nerve regeneration is entirely in its experi-

mental stage, and even if some cases are successful in animals, that is no

reason why they would promise any success in the connective-tissue

wound which complicates the nerve injury in military surgery.

Nerve-grafting and Implantation. Schiffbauer'' refers to the

work of Borchard and Hofmeister. The former, after resecting 10 cm.

of the musculospiral nerve, implanted the central and peripheral ends

into the maculocutaneous nerve. In this case in nine months the

triceps and supinator regained function, the abductor pollicis slight

function, the extensors no function. Hofmeister reports a number

of nerve implantations, double and triple. Schiffbauer must have

had pretty simple cases, because he had to graft but once. In this case

the central end of the ulnar was grafted into the median nerve and the

peripheral nerve into the same nerve below. There was no injury to

the function of the median nerve. The result is not noted.

Weible^ reports a case in which there was a defect of about 13 cm.

ill the median and ulnar nerves. The injury had been a huge lacerated

wound from the moving knives of a mowing machine. He split both the

proximal and the distal portions of each nerve down to the torn ends

which were occupied by neuroma. He did not remove the neuroma.

Function was gradually restored, of the ulnar nerve apparently com-

pletely, of the median partially.

This is the only case which I can find in which the neuroma was not

removed. The defect was bridged by nerve tissue; there was a clean

wound. A case of this kind speaks M-ell for this method of bringing the

1 Mlinch. med. Wchnschr., Feliruary 15, 1916; review in Journal of the American

Medical Association, 1916, Ixvi, 968.

"- Beitr. z. klin. Chir., 1915, xcvi, 295.

3 Loo. cit.
* Loo. cit.

' Review in Journal of the American Medical Association, 1915, Ixiv, 776.
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defect. There is no note that he used any transphinted tissue to prevent

adhesions forming about the nerve.

A somewhat similar plastic operation I' reported in 1000 (Fig. 4S).

This case, operated on by Mackenzie, of l*ortland, Oregon, has almost

complete restoration of function.

Gluteus nniximus

Biceps

Tumor

Fig. 48.—Diagram to show the position of the tumor, the part resected, and the

method of division of the internal and external popliteal nerve; also the scheme of

suture. (Sketch by Miss S. Hayes.)

Delorme^ also recommends this ])lastic operation to bridge large

defects.

For the fully developed method of grafting the proximal and distal

end on an uninjured nerve in the neighborhood, one should turn to the

splendid work of Hofmeister,'' from which I reproduce one characteristic

illustration (see colored Plate).

This method has the great advantage of praotically side-tracking or

1 Progressive Medicine, December, 1909, p. 208, Fig. 31.

- Review in Journal of the American Medical Association, 1915, Ixiv, 8G1.

3 Bcitr. z. klin. Chir., 1915, xcvi, 329.
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isolating the old wound in which the injured nerve rested. Apparently,

the greatest obstacle to the restoration of nerve function in gunshot

wounds is scar tissue. It seems almost impossible to prevent its refor-

mation before the axis-cylinders have a chance to reform, and even if

they succeed they are later blocked again by scar contraction. Of all

the methods, this one impresses me as the best. We know that it does

not harm the uninjured nerve. If it should fail, we would have little

difficulty in finding the ends again for the trial of another method.

Operation Electrode. INIarie^ has devised an electrode which can

be sterilized and employed during operation after the nerve is exposed,

to test its function and help in deciding what operation is indicated.

Gross Pathology. Schiffbauer- states that in the majority of cases

neuromata are found. The amount of scar tissue varies tremendously.

It is very difficult to tell, when the nerve is imbedded in scar tissue,

whether the trunk is partially or completely severed, or whether it is

simply caught in scar tissue. As a rule a careful investigation of the

history before operation will allow one to distinguish between complete

rupture of a nerve and secondary pressure from scar tissue. Yet, we
must recollect that the paralysis of the primary contusion may not

recover before the nerve is compressed by the contracting granulation

tissue.

Quenu, a French surgeon, is of the opinion that it is impossible to

recognize with the naked eye whether the nerve is intact or not.

The best contribution to the actual findings in and about the injured

nerve in gunshot wounds of the present war is that by Heile and Hezel.^

There are sixteen plates with the article. The authors are anxious to

record each one of their cases in the greatest detail, and later, when
sufficient time has elapsed, to make a similar detailed study of their

results.

In the large majority of cases of bullet and gunshot wounds there is

only a partial separation of continuity of the fibrils in the nerve trunk.

The rest of the harm is due to peri- and endoneural connective-tissue

reaction. But the recognition of that portion of the trunk in which

the nerve fibrils are actually lacerated is very difficult.

Volcker* gives a very good description of the operative findings in

about 16 cases, with 21 diagrammatic illustrations.

Microscopic Pathology. Borchardt^ reproduces histological pic-

tures of cross-sections of nerves which in the gross appeared normal,

but in the section showed evidence of scar tissue in place, with complete

1 Review in Journal of the American Medical Association, 1915, Ixiv, 1112.

- Loc. cit.

3 Beitr. z. klin. Chir., 1915, xcvi, 299.

4 Deutsche Ztschr. f. Chir., 1915, cxxxiii, 65.

^ Beitr. z. klin. Chir., 1916, xcvii, 233; review in Surgery, Gynecology and Obstet-

rics, 1916, xxii, abstr. p. 233.
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destruction of the axis-cylinder. Ne\ertheless, JJorciiardt agrees with

Cassirer that there is no indication to resect sucli nerves. lie sees no

objection to resection, providing the ends can be brought together, but

if such resection leaves a defect, it is wiser to bring together a nerve

trunk of this kind than to trust to any method of bridging the defect.

Borchardt is an advocate of early operation.

Operations for Painful Xerve Injuries. Walther,' in cases of

nerve injury with intense pain, recommends an earlier operation than in

cases of paralysis without pain. He does not even wait for the healing

of the wound, but explores and isolates the nerve. During his operation

he keeps his wound constantly wet with salt solution.

The case reported by Thieman^ is rather remarkable. I'here was

paralysis of the foot, with intense and continuous pain associated with a

gunshot wound near the knee; 3 cm. of the nerve involved in scar tissue

was resected, with suture of the stump. Pain was relieved at once, and

motion was beginning to return at the end of the third week.

Neurolysis. Stoffel'' is an advocate of perfect approximation when
there is resection and suture, and a much more painstaking technic

when the nerve is free. He is of the opinion that many of the failures are

due to the presence of endoneural scar tissue and few surgeons pay any

attention to it. He dissects first the perineural scar; then he palpates

the nerve trunk; if he feels any areas that are hard, he separates these

bundles. He says the technic requires considerable skill, but he attempts

to remove or separate all the endoneural scar tissue. Then he envelops

the nerve in calves' arteries hardened in formalin, and, more recently,

in the peritoneum from calves hardened in the same way. The isolated

nerve should, if possible, be relaxed. In some cases he resects and
sutures part of the trunk, and performs neurolysis on the remainder.

One gets the impression that there is a good deal of fancy about this

technic and the remo^'al of endoneural scar, and I note that a number
of German surgeons question the necessity for Stoffel's technic, as well

as his statement as to the importance of accurate apposition after

resection.

Ultimate Results. In the reading of reviews and original articles

on the more recent war surgery, one gets the impression that successful

cases have been observed after almost all possible types of injury, and

after all methods of operation. Function has returned after isolating

the nerve, after resection and direct suture, after filling the defect in

various ways, after grafting and implantation. The return of function

varies as to time and completeness. In one of ]\Iiiller's' cases it was

' Jour. Amer. Med. Assn., 1915, Ixiv, 68.

2 Review in Jour. Amer. Mod. Assn., 1915, Ixiv, 2027.

^Review in Surg., Gynec. and Ol^st., 191G, xxii, ahstr. p. 6S.

*Beitr. z. klin. Chir., 1915, xcviii, 2G.'J; review in Surg., Gynec. and Olst., 191G,

xxii, abstr. p. 400.
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eleven months before there were any signs of returning function, and

then return was rapid.

Sicard has never observed restoration of function in cases of suture

after complete destruction of the nerve trunk, in which clinically there

had been total motor paralysis and total reaction of degeneration. This

statement is made after an observation of more than one year in some

cases. One naturally asks, is this due to the delay of three months or to

technic?

Another French surgeon, Ferran,^ expresses the opinion that when
there are signs of complete motor paralysis and anesthesia, and complete

reaction of degeneration as well as signs of trophic disturbances, it is a

question whether operation offers much hope. Ferrand has rarely seen

results after resection and suture. For this reason, if he does operate,

he is rather inclined to leave the scar bridge alone.

Bruns- states that he has had 10 successful cases after resection and

suture.

Borchardt,'' from his experience up to 1915, was not particularly

pleased with his operative results in 70 cases. He mentions, however,

three excellent results after nerve suture with complete restoration

of function. Apparently, Borchardt also believes in retaining scar

tissue rather than leaving a defect that must be bridged. He sees no

objection to resecting the scar tissue, providing direct end-to-end

suture can be done.

Grosse* found that his good results were in nerves of the upper

extremity, and that function was restored in from three weeks to seven

months. In the first 20 cases there were (3 failures, about one-third.

In the remaining 17 cases, the time is not sufficient, but, so far, there are

12 failures.

Thdle'' goes very carefully into the results after 46 operations. In

11 cases of complete severing of the nerve, the ends were freshened and

sutured; in only 4 of these 11 cases was there any improvement at all,

and in these none with complete restoration of function.

It is very important to note that in 10 cases in which there was not

complete severing of the nerve trunk, ])ut only a spindle-shaped thick-

ening, this area was resected; so far, there is improvement in but two

of these cases.

I get the impression that nerve trunks of this kind should not be

resected.

^ Loc. cit.

2Berl. klin. Wchnsehr., 191o, lii, 9S9; review in Surg., Gynec. and Olxst., 1916,

xxii, abstr. p. 290.

^ Review in Surg., Gynec. and Obst., 1916, xxii, abstr. p. 66.

* Ibid., xxii, abstr. p. 67.

^ Beitr. z. klin. Chir., 1915, xcviii, 131; review in Sm-g., G5^Tiec. and Obst., 1916,

xxii, abstr. p. 513.
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There is one slight improvement among 5 cases in wiiich the gap
has been bridged by flaps from the peripheral end of the wounded nerve.

CoNXLirsioNS. I have made an exhaustive, although perhaps rapid,

sunnnary of a large numl)er of contributions to the surgery of gunshot
injuries of nerves. I have given the impression of surgeons in every
army. The majority of the contributors are well known and were
familiar with the meager experience of nerve surgery in time of peace.

All express the opinion that the excess of scar tissue is the chief obstacle

to restoration of function. All agree on the difficulty of the neurological

intcri)rotati()n, and tiic difhculty, even after the nerve is exposed, to

tell the exact extent of the injury. When it comes to operative inter-

ference, there is great difTercnce of opinion, but the time is too short

since the beginning of the war to really know what the ultimate results

will be.

The number of this type of injury seems relatively large. In addition

to this, it is a very important group from an economic stand-point.

Motor paralysis incapacitates. Then, there is a large number of

pati(>nts who sufTcr pain which, if not relieved, will interfere with their

ability to work. It is still too early to feel convinced that the favorable

r(>sults so far recorded in the painful cases will remain so after further

obspr\'ation. I am chiefly impressed with the importance of a thorough
exploration of the nerve. P'very method of examination should be
employed before resection. One must be quite sure that there is total

destruction before resection is resorted to. When there is no resection,

or only a partial one, the most important part of the treatment is the
prevention of secondary compression from the scar in the healed wound.
If one cannot transplant the nerve into healthy muscle, it would seem
best to transplant fat about the nerve. When the nerve must be resected,

I am most impressed with Hofmeister's results in nerve implantation.

Apparently, there has been great disappointment in the application

of knowledge obtained by experimental work on animals to the actual

surgery of injured nerves in gunshot wounds. All methods which are

helpful in obtaining complete nerve regeneration in animals rarely

succeed in the different character of the wound, in the soldier's injured

tissues.

We may end by saying that ner^'e surgery is in its experimental stage

in spite of the huge experience of the recent war.

Alcohol Injections in Painful Neuritis. We know, from ^Mitchell's ex-

perience in the Civil War, the terrific pain which may occur after certain

kinds of gunshot wounds. Sicard^ has had an experience with 21 cases

of what he calls painful neuritis. All ordinary measures failed. After
injection of alcohol into the nerve trunk, relief followed. In some

1 Paris Medical, May 27, 191(3; review in Journal of the American Medical .Asso-
ciation, 1916, Ixvii, 156.
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cases more than one nerve trunk must be injected. All the nerve trunks

tributary to the area of pain should be blocked. He employed 60 to

80 per cent, alcohol. The fear of motor disturbance need not be con-

sidered if the indications for the relief of pain are sufficiently great.

Regeneration takes place within six to eight months after the alcohol

injection.

He reports also some very interesting cases in which, in addition to

pain, there was paralysis, and after the relief of pain following the

injection, the motor function in the nerve was gradually restored. In

this group there was one remarkable case of pain with median nerve

paralysis. No relief after two operations. Now, after six months of

pain, the alcohol injection not onl}' relieved the pain, but rapidly restored

motion.

In cases of this kind, the paralysis must have been to a certain extent

partial, and, of course, the nerve was not completely severed. Sicard

must be an enthusiast, as he states that there has been but one failure

in 43 cases. ]\Iotor function has also returned in a large number.

There may be no relation between the use of alcohol for painful

neuritis and the treatment of trifacial neuralgia, but it is interesting at

this time to call attention to the splendid contribution of Byrnes' from

the Johns Hopkins Neurological Clinic.

Beckman,- from the Mayo Clinic, reports their experience with 146

cases of trifacial neuralgia treated by the method of Levy and

Baudouin.^ Seventy-seven, of 120 cases followed, had relief from their

pain for about six months or less. Beckman does not attempt to inject

the ganglion itself, but only the deep branches of the nerve.

Byrnes injects the ganglion itself.

In a previous communication, Sicard'' used air, or a weak anesthetic,

for injecting the nerve when the chief symptom was pain.

FASCIA.

The probabilities are for a number of years we shall have to turn to

the monographs of Kirschner and of John Staige Davis^ which have been

reviewed.

Mann,^ of Minneapolis, reports cases, chiefly hernias, in which fascia

has been employed to strengthen the suture. There is no discussion of,

or reference to, the literature.

^ Johns Hopkins Hospital Bulletin, 1915, xxvi, p. 1.

- Annals of Surgery, 1916, Ixiv, 244.

3 Presse Medicale, 1906, xiv, 108.

* Review in Journal of the American Medical Association, 1915, Ixiv, 1277.

* Progressive Medicine, December, 1914, p. 261.

^ Annals of Surgery, 1914, Ix, 481.
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\'on Kbcrts and Hill' <;ive their exporiiiicutal work in the department

of INIcGill University, with references to the literature, including Kirsch-

ner. Ai)parently this is but a confirmation of previous experiments.

Kolb- reports on the slu-inkage of the fascial transplant in plastic

operations upon the intestines. This is apparently a purely experimental

investigation.

SKIN.

Skin-grafting. In 1909 1'' illustrated the method employed in Dr.

Halsted's clinic of the Johns Hopkins Hospital. It is for large, thin

Thiersch grafts.

Charles H. jNIayo^ describes the preparation of the surface of bone for

grafting. His experience and illustrations are apparently chiefly con-

cerned with the bones of the skull, although he mentions some other

bones. Fig. 49 pictures the drilling. Fig. 50 the granulation tissue grow-

ing out of the drill holes and spreading over the surrounding bone like a

mushroom. I have had considerable experience with placing grafts on

bone, and in the majority of cases I have used a chisel. The jjone is

chiseled until there is a little bleeding, the cross-cuts are made, also with

the chisel, in the shape of moscjuito-netting, but not as fine. The grafts

are immediately placed on this fresh bone surface. The grafts usually

take. The only advantage tliis method has over Mayo's is that it

shortens the time of convalescence. One does not have to wait for the

bone granulations to form.

Pinch Grafts. John Staige Davis^ gives the most recent and ui)-to-

date description of the method devised by Reverdin in 18G9. It is fully

illustrated. These pinch grafts have a definite place in the surgery of

chronic ulcers, and I would advise everyone interested in grafting to read

Davis's article for the details. I am impressed that the Reverdin graft

is becoming a lost art.

Davis® also calls attention that skin-grafting can be done in the out-

patient department in the ambulatory treatment of ulcers. He reports

50 cases. Apparently, the results have been as successful as when the

patients were admitted to the wards. All were autografts, the majority

small, of the Reverdin or pinch-graft type. Some were complete

grafts, others partial in stages. The grafts were placed on clean, undis-

turbed granulations. Undoubtedly, Davis has made a great addition to

the outpatient treatment of chronic ulcers.

1 Surgery, Gynecologj^ and Obstetrics, 1914, xviii, 318.

2 Deutsche Ztschr. f. Chir., 1913, cxxv, 398.

* Progressive Medicine, December, 1909, p. 220.

* Annals of Surgery, 1914, Ix, 371.

^ Journal of the American Medical Association, 1914, Ixiii, 985.

6 Ibid., 191.5, Ixiv, 558.
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Tanner's Ulcer. Da Costa is constantly reminding us of rare condi-

tions which we have previously overlooked. On this occasion, with

Jones and Rosenberger,^ he calls our attention to w^hat we may look

Fig. 49.—Drilling surface to diploe. (Mayo.)

Fig. .50.—Granulations appearing through outer plate for blood .supply to graft.

(Mayo.)

upon as an occupational ulcer. In the beginning of their paper there

is a brief summary of occupational diseases. Da Costa, with Keen,

1 Annals of Surgery, 1916, Ixiii, 155.
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became interested twenty years ago in nlcers on the hands of tanners

and oecasionally on the hands of eloth handlers and dyers. This ulcer

has a tendency to penetrate deeply; it is intensely painful and resists

all ordinary treatment. Then an opportunity came for Da Costa and

his co-workers to make an intensive study of the tanner's ulcer or leather

worker's ulcer. The article gives a summary of the literature of chrome

sf)res in general. Undoubtedly there is more than one irritant substance

among the etiological factors. In winter, the ulcer is worse than in

suiiiiiicr. If the patient stops work at once, the ulcer will heal, but even

then it may leave a scar. In addition to ulcers on the hands of the

worker, there may be vesicles, pustules and eczema on other parts of the

bod\- due to scratching with fingers contaminated with chromium.

Fig. ,")! illustrates a recent ulcer, and the amputated stump of a linger

removed for a similar ulcer.

Fif!. 51.—Amputation as the result ( it din <\iu\ ulcer eating into joint. Active chrome

ulcer present now. (Da Costa.)

Da Costa has seen 44 cases, and has detailed records of 19. The

length of time during which the individuals worked in chromates varied

from two months to eighteen years. Seven cases—all in old workmen

—

showed scars of previous ulcerations. Apparently, the best treatment is

prevention. \Nhen the ulcer has become chronic, the disease must be

excised, often involving the loss of a finger.

Dr. Louis Levi, chief chemist of a leather company in ^lilwaukee, is

supplying an ointment to the men to be applied twice daily. It consists

of three parts petrolatum and one part lanoline.

This article of Da Costa is another indication of the new advance in

preventive medicine which has to do with occupational diseases and

their prevention.

One should turn to this article for the literature up to date.

Of course, there are other poisons which will produce similar ulcers on

the hand or feet. Photographers, rontgenologists, and all those who



300 SURGERY OF THE EXTREMITIES

work with chemicals, especially constantly with the same chemicals,

should bear this possibility in mind. Some individuals develop im-

munity, others are specially susceptible. Vaseline is very cheap and

accessible, it can easily be rubbed into all the crevices of the skin, on the

hands, fingers and about the nails, or in some cases the feet, and this may
be found sufficiently protective.

I may have an opportunity to collect some recent experiences with

painful ulcers of the toes, especially at the junction with the foot, which

clinically and microscopically resemble chrome ulcers. ]\Iy attention to

these cases was called by Dr. Stewart. The cases were observed in the

out-patient departments of Johns Hopkins and St. Agnes' Hospitals.

The most distressing feature is the intense pain. Every known conser-

vative treatment for the healing of these ulcers has been attempted.

One patient, a motorman, had lost eighteen months in time. In all of

these cases I advised the radical removal of the ulcer and a sufficient

portion of toe and foot to get at tissue with good circulation. In all of

the cases the patients were able to return to work. In one of the ulcers

cancer has developed. Unfortunately, in this group of cases we did not

investigate the etiological factor.

The question of the development of cancer in these ulcers was not

considered by Da Costa. Of course we know that cancer is less likely

to develop on an ulcer of the hand or foot than on the tongue, but, when
the ulcer is due to some chemical irritant, and this irritation is kept up,

we may have in the ulcer an atypical growth of epithelium which cannot

be distinguished histologically from cancer. In 1914 P reviewed such

a case. The microscopic cancer was found in a tubercular ulcer at the

end of the nose in a girl of eleven. The Japanese have recently produced

cancer with metastases after injecting scarlet R into the skin over the

abdomen in rabbits. I have recently observed an ulcer on the face which

was being treated by injections of scarlet R. Clinically, there was no

evidence of cancer. There had been an old scar with an ulcer in the

center of it, which we had excised many years before and found no evi-

dence of cancer. Fortunately, we had preserved tissue for restudj^

I excised the recurrent ulcer with a large margin of healthy tissue do^\ni

to the bone of the antrum, fearing, on account of the injections of scarlet

R, that a cancer might have developed. The sections showed typical

spinocellular cancer with pearly-body formation.

I emphasize this point in the relation of cancer to all clu"onic ulcers, to

urge the profession not to tinker with any ulcer until its character has

been definitely ascertained from a careful history and the microscopic

study of a piece excised with the cautery.

Perforating Ulcer of the Foot. The experienced surgeon seldom sees

the early stage of many of the very interesting lesions of the feet. Corns,

1 Progressive Medicine, December, 1914, p. 272.
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callosities, ingrowing toe-nails, deformities of the nails, granulation-

tissue tumors of the nail bed, ulcers, and—most tedious of all—the per-

forating ulcer, all of these come under observation late. In the past,

the majority of observers have looked upon perforating ulcer of the foot

as due to some primary troj)hic changes in the skin associated with

locomotor ataxia. But Richard Levy' is of the opinion that the primary

lesion is a neuropathic arthritis, and that the condition should be treated

on this diagnosis.

•«*>«»^r*-fV>

Fig. 52 (Case 2).—SynoAdal lesion of the skin of five months' duration. The
inflammatory areola is due to the use of caustics. (Sutton.)

Synovial Skin Lesion. Richard L. Sutton,- of Kansas City, reports 2

cases. Fig. 52 pictures this lesion in a female, aged fifty-eight years;

the duration of the symptoms was eighteen months. Note the smooth,

round, pea-sized, fluctuant tumor located over the distal phalanx of the

right middle finger (in the original the illustrations are confused). This

lesion had been incised and fluid evacuated on several occasions; the

fluid was serous in character, or lymph. The lesion was treated with

iodine, because the patient refused to stay for any longer method of

treatment.

I have just excised such a tumor situated in the same place, witli about

the same history, only of shorter duration. It had recently ruptured

and presented an umbilicated appearance. Histologically, it is a lymph
cyst beneath the epidermis. I \vd\e never seen a similar condition under

the microscope as a subepidermal lesion. Sutton, who gives Plyde's

original description, furnishes no microscopic study, but quotes Hyde's

statement that the lesion is a synovial bursa beneath the epidermis.

1 Beitr. z. klin. Chir., 1910, Ixx, 627; Mittheilungen a. d. Grenzgeb. d. ]Med. u.

Chir., 1910, xxi, 627.

2 Journal of the American Medical Association, 1916, Ixvi, 565.
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In the second case reported by Sutton, radium accomplished heahng.

The excision of tumors of this kind is such a simple affair, that I do not

see wh}^ one should bother with anything else. Here we have, therefore,

another finger tumor. It may also occur on other portions of the hand.

Skin Tubercle. In 1913 P illustrated the gross and microscopic

appearance of a butcher's tubercle. In cases of this kind there is a sub-

epidermal nodule adherent to the skin. Now and then there may be

ulceration, and, over the ulcer, scab formation. The butcher's tubercle

is really a chronic form of tuberculosis of the skin, and the cases I have

seen have been painless tumors. Owen,^ of Philadelphia, describes a

painful subcutaneous tubercle. The tumor apparently was well-known

to the older pathologists, among them Paget. It was first described in

1812 by William Wood. Recent literature pays less attention to these

tumors. They usually occur on the extremity, more often on the lower.

They may occur on the body, and have been reported on the face. The
painful tubercles are situated beneath the skin and are seldom attached

to the skin. It has a well-defined capsule. Yet, when Owen comes to

describe the structure, he says these tumors are classified as neuro-

fibromas. It seems to me to be a mistake to call a connective-tissue

tumor a tubercle. The tubercle should be confined to an area of tuber-

culosis appearing clinically as a localized tumor. It was natural for

the older pathologists to confuse the butcher's tubercle with the neuro-

fibroma.

This painful tubercle described by Owen is really a very common
skin tumor, but it is rarely, if ever, seen on the skin of the hands or

fingers. It is often multiple. I have considered these tumors most fully

in Progressive Medicine, December, 1903, p. 158. Not all painful

subcutaneous nodules are fibroma molluscum of von Recklinghausen.

Almost any connective-tissue, or epithelial, tiunor appearing as a sub-

cutaneous nodule may be painful. I trust the term "painful tubercle"

will be dropped.

Blastomycetic Dermatitis. In 1907, ¥ reported a case of cancer in

blastomycetic dermatitis, and referred to this case in 1914'' and also

again reproduced the illustration, because I do not now believe that it was

carcinoma. Of course, it would be possible to cure an early cancer by

a local excision, but the patient had had a similar lesion elsewhere which

had healed spontaneously. It is another example of atypical growth of

epithelium excited by an inflammatory lesion. I have frequently

referred to these. The patient is well now, ten years since operation.

The microscopic sections have been frequently restudied and compared

with sections of other cases, but in this one there is present more atypical

1 Progressive Medicine, December, 1913, p. 242.

- Annals of Surgery, 1915, Ixi, 451.

' Progressive Medicine, December, 1907, p. 199.

* Ibid., December, 1914, p. 271.



SKIN 303

growtli and more areas .siif,'gesting eancer of the skin tlian in any of the
other cases.

The case reported hy ^[(dventy and Morgan^ also sliows this prolif-

eration of tlie epithelium and atypical, pearly-body formation (Fig. 53).
The authors believe in the excision of the lesion if it is possible. I agree
with them. I have recently seen, at Johns Hopkins Hospital, a very
extensive case in which I attempted to save the limb by the complete
excision of the disease, but this, and all other measures to check the
disease, failed, and later the limb had to be amputated. In this case it

would ha\-e been possible to resort to excision at a much earlier period,
but precious time was lost with vaccine treatment and other non-
operative measures.

Fig. 53.—Organism situated near giant cell. Note proliferation of epithelium and
atypical pearl formation. (McKenty and Morgan.)

Urticaria. I never dared to discuss the literature on this uncomfortable
skin lesion, but if one is interested in the literature, a list of articles will be
found in the Journal of the American Medical Association, 1915, Ixv, 4().

The first article, in 1 907, suggests .r-ray for urticaria pigmentosa ; then
there is an article discussing the relation of this condition to the function
of the thjToid gland. Urticaria apparently may be caused by sun rays.

One author claims quinine is effectual, another recommends epinephrin.

Then there is discussed the occurrence of urticaria with purpura and
angioneurotic edema. Another authority claims that calcium lactate

is useful. Then comes the study of Solomon on the dietetic treat-

ment of urticaria, and the last contribution is on human serum in

urticaria.

Quite recently different types of food have been prepared so they can
be administered hypodermically, and skin tests, similar to von Pirquet's

tuberculin test, studied.

1 Annals of Surgery, 1915, l.xi, 513.
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MUSCLES.

P began the critical discussion of the Hterature on myositis and other

lesions of the muscles in 1912 by calling attention to an example of

gonorrheal myositis reported by Ware and confirmed by bacteriological

study. The muscle ^'as edematous and friable, with a definite poly-

morphonuclear leukocyte infiltration. I have seen no reference to this

condition since.

In 1903 I- covered the literature of muscle lesions. In 1908 the litera-

ture was again reviewed.^ In 1910 there were reported^ some new
observations of myositis ossificans. In 1912 the literature was again

covered^ with special reference to luetic myositis. In 1913 chief atten-

tion was devoted to Volkmann's contraction.^ In 1914 the rare con-

dition myositis ossificans progressiva only was considered. '^

As I glance back over this literature and compare it with my own
experience, I am impressed with the following facts, which, I think,

should be borne in mind

:

In the vast majority of cases of fracture or when patients' extremities

require some fixation dressing, or when the individual must be confined

to bed , all the attendants, from the chief down, neglect efforts to maintain

muscle tone by encouraging active motion, by introducing passive mo-

tion, by massage, by some form of electricity, and by baths.

The neglect of the muscle undoubtedly increases the period of dis-

ability, and when added to this neglect there has been injury due to tight

dressings, we may have a clironic myositis of the ischemic type, leading to

various degrees of deformity and disability.

In the second place, when either tubercular or syphilitic myositis is a

single lesion, we may experience great difficulty in differentiating it from

sarcoma. In some cases of syphilis, the AYassermann reaction may be

negative. In a number of cases of tuberculosis it may require a number

of sections before the t>T)ical giant cell and tubercle is found. In two

cases in which tissue was sent to me for diagnosis, my first impression was

sarcoma, which, if I had allowed it to go unchecked, would have led to

the amputation of two useful limbs. In one case the administration of

salvarsan, notwithstanding a negative Wassermann and in spite of sec-

tions suggesting sarcoma, cleared up the diagnosis of sj'philis. In the

second case, after many sections were cut, t^Tpical tubercles and giant

cells were finally found. The present condition of these patients con-

firms the diagnosis of benign myositis.

The majority of sm'geons are beginning to think of ossifying myositis

as a not infrequent result of muscle contusion, to recognize it in the

^ Progressive Medicine, December, 1902, p. 137.

= Ibid., December, 1903, p. 178. » Ibid., December, 1908, p. 167.

4 Ibid., December, 1910, p. 220. ^ Hjid., December, 1912, p.'276.

6 Ibid., December, 1913, p. 252. ^ Ibid., December, 1914, p. 253.
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.r-rays l)y bono sluulows in the muscles, and not to subject such patients

to operation in the hone-form in<j stage, because experience has taught us

that an operation then simply makes matters worse.

Both surgeons and patliologists are learning to differentiate the succu-

lent granulation tissue, with its bone islands of ossifying myositis, from

sarcoma.

From my personal investigation, I have been una})le to confirm the

opinion of some authors that sarcoma develops in ossifying myositis.

As far as I can make out, sarcoma and myositis ossificans are the results

of trauma to muscle. In one instance the granulation tissue develf)ps

into sarcoma; in the other there is ossification, l)ut, after ossification,

sarcoma can be practically excluded. This is not necessarily true of

ossifying periostitis, but whether it is true or not, it is impossible to

differentiate the lesions, because after a trauma to bone, new bone

formation takes place in both conditions—the benign periostitis and

the periosteal sarcoma.

Muscle Hematoma. J. Lambrethsen^ reports a spontaneous rupture of

the rectus muscle during a fit of coughing, with the development of a

tumor due to hemorrhage. The abdominal symptoms suggestive of

some intra-abdominal condition were relieved by removing the blood

from the cavity between the torn muscles. The surgeon was led to

explore there by the palpation of a tumor. This patient had previously

had a rectus incision for a cholecystectomy ten years before. There had

been a fistula from the cystic duct for four years. Such a condition

woidd probably have been associated with myositis of the muscle. How-
ever, in my experience with reoperation through old rectus scars, I have

been surprised at the almost normal appearance of the muscle in cases

in which the suture had been good and there had been healing j^er

yrimam. Even microscopic studies about pieces of silk, removed with

the surrounding muscle at the second operation, have shown very little

reaction. For this reason surgeons need not fear spontaneous rupture

with hematoma as a frequent postoperative complication. Neverthe-

less, it is a thing to be thought of in scars which suddenly become pain-

ful, and in which areas can be palpated.

I have operated once for a hematoma infiltrating the entire right

rectus muscle. The patient was an alcoholic, had cirrhosis of the liver

and was kicked on the abdomen. There were immediate abdominal

symptoms, a rapidly developing tumor, great tenderness and muscle

spasm. In view of the strength of the rectus sheath, one got the im-

pression, from the history and a careful examination, that it was an

intra-abdominal condition. Even when I had exposed the right rectus,

turned out blood clots, and examined the muscle infiltrated with blood,

I was not convinced that it explained the symptoms. For this reason

^ Review in Journal of the American ]\Iedical Association, 1915, Ixv, 370.

20
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the abdomen was explored and the cirrhotic liver exposed. This patient

recovered and has remained well since.

The most common form of hematoma is in the sterno-cleido-mastoid

muscle in children after bhth. The most frequent form of hematoma

later in life I believe occurs in the psoas and iliacus muscle, usually in

children, but now and then in adults. There may be an interval of time

between the injury and the symptoms. The clinical picture suggests

arthritis of the hip, or, in later stages, psoas or iliopsoas abscess. In

my cases, the a:-ray has sho^\ni no bone lesion, nor has the hematoma

appeared in the .r-ray plate. As a rule these cases are operated on when

the hematoma has become infected. There is no indication to operate

unless there are signs of infection. In my most recent observation, the

adult woman was most carefully studied in the wards at St. Agnes'

Hospital and was referred to me with the diagnosis of perithelial angio-

sarcoma of the pelvis. The only fact in favor of hematoma was the ab-

sence of any bone destruction which should have taken place even if this

malignant tumor had been primary in the intermuscular fascia. Even

when the tumor was explored, sarcoma could not be excluded, because, as

I will describe, there is a hemorrhagic cystic sarcoma. But at the bottom

of the cavity there was purulent material which I have never seen in a

sarcoma. I was so certain of my diagnosis that I did not take a piece of

the wall for microscopic section. I know now that I missed an oppor-

tunity to study muscle outside of a slightly infected hematoma. The

wound in this case healed so readily that malignant disease can be

excluded.

Muscle Rupture. Emory G. Alexander,^ of Philadelphia, reports, with

illustrations and complete literature, rupture of the biceps flexor cubiti.

In case I the ruptured muscle was sutured. In Case II there was an old

rupture of the tendon of the long head of the biceps with fibrous union to

the belly of the muscle; the scar was excised, the tendon split, and the

muscle sutured between the split.

In Case I the rupture was a recent one, and the patient was immedi-

ately subjected to operation. The wound healed j^er primam, but there

was marked atrophy of the muscle and recovery was slow. It is noted

that massage and electric treatment were given and that the patient—

a laborer—was able to return to his occupation, but the late result is not

known.

In Case II the history of an injm-y dated back four years, with imme-

diate signs of rupture of the biceps; there was no operative treatment,

and since this injury the patient has been unable to return to his former

work.

These two cases should be contrasted. Both were seen by physicians:

One was unmediately diagnosed and properly treated; the other was

1 Annals of Surgery, 1915, Ixi, 608.
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incapacitated for four years, until relieved by i)r()i)er siirf^ery. Cases of

this kind should l)e collected by those interested in the develo])nient of

industrial surgery and medicine.

It may not always be necessary to operate on a case of ruptured

muscle or aponeurosis. It is difficult during the first few days to dis-

tinguish the complete, from the incomplete, rupture. Gerster (quoted

by Alexander) has reported a case successfully treated with a sling. I

have two cases not operated upon, seen and recognized in the recent

state, which have healed with full restoration of function and with but a

bri(>f period of disability. From these cases I have concluded that it

might be wiser to wait if there is no other urgent indication for operation.

During such an interval, we have an opportunity to distinguish the cases

in which operation is not necessary.

Then, again, 1 am rather of the opinion, although I have not the facts

to prove it, that a few days to give the tissues a chance to recover from

the trauma and to establish collateral circulation, might be helpful in

shortening the period of disability. It seems to me that in Alexander's

first case the atrophy of the biceps after immediate suture was greater

than if the muscle had been sutured four or five days later. This very

important point was apparently not investigated by Alexander, nor

apparently by any of the others. The conclusion that operative treat-

ment is to be recommended is by no means all we want to know. The
next most important point is, when to operate and what other measures

will shorten the period of disability and prevent the temporary muscle

atrophy.

IIuter's Sign. According to Alexander, Hiiter calls attention to the

fact that flexion of the forearm in pronation when the biceps is tense is

more forcible than when the forearm is supinated and the biceps is

relaxed. Apparently, this sign was not present in many cases. I am
trying to practise it on my own arm now and it does not impress me as a

sign that would be particularly helpful in differentiation, and apparently

the majority of surgeons have operated whether it was present or not.

One can be assured that rupture of a muscle or tendon can and should

be recognized after the injury, and with such recognition, followed by
proper treatment, the great majority of individuals should be able to

return to their former occupation, without loss of efficiency.

In 1912 P reported the experiments of Caminiti which showed that

we cannot expect much muscle regeneration after an injury. If there

are large gaps, the defect will be filled by granulation tissue, and only the

contraction of this tissue will bring the muscle ends nearer together

—

another argument in favor of operation.

The entire subject of ruptiu-e of muscle and hernia has previously

been discussed.'^ Practically all the literature in Alexander's article has

1 Progressive Medicine, December, 1912, p. 277.
2 Ibid., December, 1908, p. 1(39, and December, 1912, p. 277.
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been mentioned by me, and I wrote in 1908, from the review of the litera-

ture up to that date, that equally good results have been accomplished

by rest, fixation, and massage. The indication for operation is governed

by the size of the defect and the extent of function lost. I would add

here that in all cases it might be well to wait a few days before operating.

I have the impression that the majority of surgeons use catgut, prob-

ably clii'omic. I am inclined to think that a more perfect sutm-e, if there

is not too much tension, can be best obtained by fine sutures with inter-

rupted silk. I base this upon the wonderful functional results I have

observed after division and suture of the thyroid muscles and the sterno-

cleido-mastoid in lobectomy for goitre, and the observation just men-

tioned of the almost normal appearance of muscle about such buried silk

sutures.

Myalgia. We frequently observe pain in the region of muscles after

contusion, strain, or overexertion. The pain and tenderness may be

extreme; sometimes there is a palpable knot in the muscle (Charlie-

horse). One rarely, if ever, gets an opportunity to examine the muscle in

such cases. On three occasions, I have explored the lateral abdominal

muscles on the left side for persisting local pain and tenderness after

injury. Microscopically, nothing could be made out. For reasons

difficult to understand, the patients were relieved by the operation.

It is a not infrequent occurrence in the pectoralis major muscle, especially

in individuals who begin to play golf late in life. When the patients are

women, we have to exclude a breast lesion.

R. Le Fort^ reports an observation which he looked upon as painful

myositis and neuritis after a contusion. Apparently, there was no ques-

tion as to the reality of the pain. The contusion of the leg after a bomb

explosion was followed immediately by swelling, but the chief symptom

was intense pain in the limb, not localized. The muscles atrophied and
" two large bunches could be palpated in the leg." Le Fort explored the

popliteal space; found the popliteal artery contracted and without per-

ceptible pulsation. The artery was stripped for a considerable distance.

The relief from pain was complete in five days.

From this description one would feel that there was some interference

with circulation, somewhat of the same type as in Raynaud's disease.

Although I feel that Le Fort has not given us all the facts which would

lead us to agree with his diagnosis of myositis and neuritis, yet he has

illustrated a not unusual condition following injury. It is true that the

majority of these cases yield to non-operative treatment, but in those in

which the treatment fails, operation should be considered. The painful

muscle is explored, the nerve isolated if found surrounded by scar tissue,

and the larger vessel supplying this area examined, and, if they are in the

1 Bull, de I'Acad. de Med., May 16, 1916; review in Journal of the American

Medigal Association, 1916, Ixvii, 79.
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condition described by Lc Fort, stripped. One sliould also look for

varicose or tlirombosed veins.

Luetic Myositis. T wish to call attention a<j;ain to my review' of Lan-
dois's article in which he dwells upon the importance of giant cells as the
chief histological evidence of a syphilitic myositis. In ray limited
ex])rrien('e, T have been unable to confirm this.

Volkmann's Contraction. This name separates this form of ischemic
myositis from other forms of myositis, because the contraction represents
the chief clinical sign and the complication demanding relief .^ The
first case of \'olkmann's contraction which came under my observation
seventeen years ago is now about twenty-seven years of age. This
otherwise normal individual has been tremendously handicapped. He is

now demonstrating and selling dictaphones. The original injury was a
simple CoUes's fracture. At that time there was considerable enthusiasm
in favor of the immediate fixation of all fractures in plaster of Paris.

This boy had his dressing on one week. lie came under my observation
about six months later, and I have operated at least ten times. The
contraction is not completely relieved; there has been a great deal of

retardation of growth of bone, the length of all the bones of the forearm,
hand and fingers, is affected. In my operations, I isolated every nerve
and vessel and every fibrous muscle, lengthened and transplanted tendon.
These operations were done before the advent of the use of fascia or fat

transplantation.

Cases of this kind should be constantly brought up in the literature to

act as a warning against the employment of all tight fixation dressings

immediately after injury. Apparently, if the dressing remains on but
twenty-four hours, the harm is done; the myositis has begun, the con-
tractions will follow.

John B. Murphy^ remarks that of the three possible forms of pressure
—effusion or hemorrhage, flexion, and the splint—the most common
cause is the splint.

Personally, I have never seen, nor read of, a marked case of Volkinann
contraction in which the limb—usually the forearm—had not been placed
in a splint.

Ossifying Myositis. This subject has been so fully covered in past
reviews that I shall attempt to note with the more recent literature only
those things that appear to be new observations or old points to be
re-emphasized.

Oliver J. Fay,* of Des Moines, had an unusual ex})erience with six

cases in ten months. In his article there are excellent photomicrographs,
of which Fig. 54 is a good example. However, this is not the stage in

1 Progressive Medicine, December, 1912, p. 279.
2 Ibid., December, 1913, p. 254.
•^ .Journal of the American Medical Association, 1911, Ixiii, 1249.
< Surgery, Gynecology and Obstetrics, 1914, xix, 174.
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which there is any difficulty in histological diagnosis. It is in the cases

in which the lesion of the muscle is explored before bone formation that

we wash to be familiar with this peculiar granulation tissue, in order to

distin,2;uish it from sarcoma. When the lesion extends to the bone,

^^^
«i:

fv*
. ^

bone formation is not helpful in distinguishing it from periosteal sar-

coma. To the present time, no one has published histological pictures

of this kind. Fay's article contains about forty-three references to the

literature.

Ph
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Paul ()li\(T,' t)f ('liica<,'(), ivports two intc resting' cases involviii^^ the

elbow-joint following a single trauma. The most common position for

this ossifying myositis is in the rectus muscle after a singl(« contusion,

and about the elbow-joint after dislocation with, and without, fracture.

From my investigation, the thigh cases are pure ossifying myositis, while

in many of the elbow cases it is easier to explain tlic bone formation as of

periosteal origin.

S. Goto,"^ from a study of five human cases and experiments on rabbits,

is of the opinion tliat the ])one forms spontaneously in the muscle or

from nearby periosteum, and in some cases from both. He suggests that

early intervention, with evacuation of the Jiematoma might prevent

bone formation, but furnishes no cases to prove this.

Goto is inclined to think that bone begins to form at the end of a week
and urgently advises against massage, but recommends heat and baths.

Operative measures are not indicated until all the local reactions have
subsided, and when the .r-ray shows no evidence of retrogression.

Shere^ takes up the question of the differential diagnosis between
myositis ossificans and traumatic sarcoma. In both lesions, there is an
unusual local reaction to the ordinary trauma. The local lesion may
be intermuscular or periosteal. lie ({uotes Goley and Finney, but this

is older literature, w^hen we knew less about ossifying myositis and not
much more about sarcoma. Shere reproduces an excellent photograph
(Fig. 55) which was diagnosed by Murphy as periosteal sarcoma, as

shown in the histological section (Fig. 56). I hope to have an oi)])or-

tunity to show an .r-ray of a lesion of the femur not unlike that shown in

Fig. 55 wdiich proved to be an ossifying periostitis and not a sarcoma.

Although Coley is of the opinion that sarcoma has developed in ossifying

myositis, I have never been able to read the evidence that way. I cannot
follow Shere's reasoning in the relation between sarcoma and myositis.

Apparently, he is of the opinion that these cases should be opened and
drained at once. Ossifying myositis always follows a subcutaneous
wound. If the wound is opened at once, bone formation and perhaps
sarcoma might be prevented. This is a very interesting suggestion. At
the present time we know of no means of prevention, and, with few ex-

ceptions, none of the previous investigators have considered prevention.

I have just mentioned that Goto recommends the evacuation of the

hematoma when it is recognized.

Dean Lewis, of Chicago, when discussing Shere's paper, is of the opin-

ion that there is no relationship between myositis ossificans and sarcoma.
Lewis also favors delay in the operative treatment of the myositis ossi-

ficans. ^IcCJlannan, who discussed the paper, also advised against

immediate operation. No one, therefore, seemed to agree witli Shcre,

1 Journal of the American Medical Association, 1915, Ixiii, 1453.
- Review in Journal of the American Medical Association, 1915, Ixiv, 783.
3 Journal of the American Medical Association, 1915, Ixv, 1012.
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but I am very much impressed with what he has to say about early

operative intervention. That is, before the .r-ray shows bone formation,

in the stage when we feel the induration, it certainly could do no harm

;

Fig. 55.—Mixed, round- and spindle-cell periosteal sarcoma of the right femur

having its origin on the inner side of the femur and extending into the adductor group

of muscles. Anteroposterior rontgenogram made before operation. Note the

radiating columns of bone sticldng straight out from the femur through the tumor-

like thick bristles. A rontgenologic feature characteristic of periosteal sarcoma.

(From Clinics of John B. Murphy, February, 1915.) Compare with Figure 1.

(Shere.)

YiG. 56.—Mixed, round- and spindle-cell periosteal sarcoma of the femur. This

area shows cartilaginous metaplasia with calcium deposit at the extreme edge.

(From Clinics of John B. Murphy, February, 1915.) Compare with Figs. 2, 3, and 4.

(Shere.)

we might learn that it does prevent bone formation, and also, it is pos-

si])le, that a sarcoma in some cases would be recognized to the great

benefit of the patient.
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Sliere, tlicTetV)rc, oilers undoiihtcdly a new point of view, toward

which we have no right to be antagonistic. As a matter of fact, we are

making hut little progress in the early recognition of these traumatic

sarcomas, and none in the prevention or satisfactory treatment of

myositis ossificans.

TENDONS.

I think it wise to briefly review some of the rarer conditions which

bear relations to tendons and which have been discussed here in the

past. 1 find that my colleagues rarely think of these exceptional possi-

bilities, and, to keep them in mind, we must be constantly testing the

communications between our association centres.

Snapping shoulder,^ jerking finger,'- and snapping hip'' may come untler

our observation only once or twice in a lifetime, and it will be most satis-

factory to be al^le to turn quickly to the scanty literature.

Hematoma of the tendon sheath^ seldom occurs. The prol)abilities

are that the hemorrhage within the tendon sheath has no relation to the

osteoid tumors outside the sheath which I will discuss later. But

hemorrhage may act as a foreign body, and organization of a hematoma

is not uncommon. I have just examined such a case under the micro-

scope. The patient had received a contusion on the temporal fossa

with immediate development of a little tumor which, after a few days,

became slightly smaller, but has remained as a subcutaneous nodule.

It appeared like a compact mass of powder in the subcutaneous tissue.

I nder the microscope, it was composed of branching lines of blood-pig-

ment encased in fibrous tissue. That is, the blood as a whole was not

encapsulated, })ut apparently at one time the entire blood-clot had be-

come permeated with vascular granulation tissue which later changed

into scar tissue and now nothing remained of the blood, except the pig-

ment encased in scar tissue.

It is difficult to imagine, in the ^•arious sprains and other injuries of

the extremities, that blood does not often enter the sheath and may later

give rise to some form of chronic synovitis. A special disease of the

tendo Achillis has been described^ in which there is considerable thick-

ening of the tendon after a trauma.

Then there may be ossification of the tendon.^

Then we ha^'e the rare stenosing fibrous tenosynovitis'' which must

not be confused with tenosynovitis crepitans.

Infection of the Tendons of the Hand. As Kanavel's excellent book is

out of print, I wish again to refer to the original article^ on which the

1 PROGRESsrv'E MEDICINE, December, 1914, p. 255.

2 Ibid., December, 1912, p. 260. '' Ibid., p. 294
^ Ibid., p. 289. 6 Ibid., p. 291.

« Ibid., p. 290, and December, 1913, p. 2G7. ^ Ibid., p. 2G7.

* Surgery, Gynecology and Obstetrics, 1909, viii, 49, 125.
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book was based. It is fully illustrated, and one who is called upon to

treat infections of the fingers and hands should go over these articles

most carefully.

In the past few years circumstances have allowed me, through my
younger associates at St. Agnes Hospital, to see a large number of in-

fections of the hand, and I know of no work which has helped me more

in directing these young surgeons as to the proper incisions for drainage.

Wounds of Tendons. When there is a wound of the hand or fingers,

one cannot be certain that the tendon is not involved. Loss of function

suggests involvement, but this possibility should always be borne in

mind, and for this reason the immediate and primary treatment of such

a wound is the chief factor in the protection against the infection which,

if a tendon is involved, prolongs the convalescence and often increases

the disability.

Now that the employer, through the workmen's compensation act,

must pay the bill, more interest is being taken in these apparently simple

wounds.

The letter from George M. Dorrance,^ of Philadelphia, to the editor of

the Journal of the American Medical Association calls attention to the

fact that a large number of fingers have been amputated because of

secondary infections.

He admits that in some cases the infection is primary, but that, in

perhaps a larger percentage, the infection is due to improper handling of

these simple wounds.

I agree with Dorrance that the best environment for the treatment of

such wounds is a modern operating room in a hospital or dispensary.

The physician or surgeon who handles such a wound should put on

gloves and prepare as for a major operation.

Even in our best hospitals and in the clean environment of the out-

patient clinic, it is difficult to get younger surgeons to feel the responsi-

bility of taking such precautions in these simple wounds. How much

more should they be criticized for this neglect when everything else about

them is surgically clean, than the general practitioner who is called upon

to treat such cases in his office, or in the shops.

If we succeed in teaching the public how to cover such a wound with

a sterile piece of gauze from a first-aid package, and then to come at once

to a surgeon, we will be able to force the surgeon to be clean. At the

present time, if the wound suppurates and the tendon is infected, it is

very easy to blame the infection on the improper handling of the wound

in the first instance before the surgeon saw it.

From my recent experience, I am confident that Dorrance is right,

especially as to tendon infection. It is primary, as often as it is due to a

lack of special care by the surgeon in the treatment of the wound.

1 Journal of the American Medical Association, 1916, Ixvi, 1734.
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Iodine will not j^rotect ajrahist dirty iuuids; gloves nni.st he worn in this

as in all other forms of operati\e surgery.

Fig. 57.—Ailjustalde wire splint for drop wrist. (Lyle.)

Fig. 58.—Tuffier splint. (Lyle.)
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James H. Kenyon/ in describing the suture of tendons and nerves

after wounds of the wrist, pictures two excellent splints (Figs. 57 and 58).

Tuffier's splint was devised to hold the hand when there was wrist drop

after paralysis of the musculospiral nerve, and, until this paralysis is

corrected, the hand should be fixed in a normal position. The abnormal

position due to the paralysis overstretches the muscle and leads to de-

generation and loss of function. Therefore, in addition to cleanliness,

which insures the healing of the wound, we must not forget the physio-

logical splint which protects until voluntary function is restored.

Transplantation of Tendons. Leo Mayer- writes a monographic article

from a children's hospital in Berlin. In the first portion, he summarizes

the history of the development of tendon transplantation, and then dis-

cusses the anatomical and physiological problems, with numerous illus-

trations. His research began in the clinic of Lange, in IVIunich, in 1912.

Apparently, it w^as an attempt to perfect the technic of Biesalski's

operation, and the latter was evidently interested in Mayer's work.

In referring to the review of the original of Biesalski's^ work in 1910,

I find that he was interested in preventing adhesions between the trans-

planted tendon and the surrounding tissues. He has two methods:

One, to surround the transplanted tendon with prepared fish bladder,

and the other—preferred—method, to remove the diseased or paralyzed

tendon from its sheath and introduce the new tendon into the old

sheath.

This method, therefore, has been in the literature for six years. In

glancing over a few of the larger recent articles, I find no reference to

Biesalski's work.

Kirschner,^ in his large work on transplantation of fascia to replace

tendons or their sheaths, does not refer to Biesalski's fish-bladder.

Rehn,5 in his study of free transplantation on tendons, prefers the

autoplastic method to any silk or foreign material. He does not men-

tion Biesalski's method for preventing adhesions. Siever, Lexer and

Schepelmann^ apparently also overlooked this method. Schepelmann

uses a piece of vein to bridge the defect in a tendon instead of tendon or

fascia.

V have previously discussed a contribution of Leo Mayer on this same

question.

When there is a sheath, the problem is a simple one. The question is

what to do when there is no sheath.

Often, when experienced operators disagree, their good results by

1 Annals of Surgery, 1916, Ixiii, 119.

2 Surgery, Gynecology and Obstetrics, 191G, xxii, 182, 298 and 473.

3 Centralbl. f. Chir., 1910, xxxvii, 1653.

* Progressive Medicine, December, 1914, p. 261.

6 Ibid., December, 1914, p. 258. " Ibid., December, 1913, p. 268.

7 Ibid., December, 1914, p. 260.



TENDONS o\7

(liHVinit ni(*tli()(]s are (IciMMHlcnt more upon attoution to details, and the

failure of one surgeon with one method and sueeess with another can

often be more easily explained by the surgeon than by the metliod.

Mayer brings out the fact that T>ange and Vulpius, both with large

clinical experience, radically opi)ose each other as to technic. l>ange

believes in periosteal implantation of the transplanted tendon, first advo-

cated by Drolmik, and the lengthening of the tendon with silk, while

Vulpius sews the transplanted tendon to the j)aralyzed tendon, a method

first introduced by Nikoladoni. Lange sutures purposely under ten-

sion, ^'ulpius under slight tension, Stofl'el under no tension. Lange

draws the tendons through the fatty subcutaneous tissue, Vulpius

beneath the fascia. There is disagreement in regard to the time for

active and passive motion.

I submit to my readers who do tendon transplantation that those

points on wluCh these experienced men disagree, are quite unessential.

flayer, however, in his problem is interested in the restoration of the

normal relation between the tendon and its sheath.

In the second })art of his monograph he describes three typical physi-

ological tendon transplantations. In the third part, also i)rofusely

illustrated, he reports on some experimental and clinical results.

Mayer feels quite certain that he has confirmed the work of Biesalski

on the importance of the utilization of the old sheath to allow the best

function. In the last sentence of the last article, ]VIayer, in my opinion,

makes the most im])ortant statement in regard to the success of tendon

transplantation. The surgeon must be the absolute master of tendon

anatomy.

One may refer to this article (p. 479) for the most complete bibliog-

raphy up to 1910.

Kanavel,^ of Chicago, presented his paper before the American Sur-

gical Association in May, 1916. He gives his results after the trans-

plantation of free flaps of fat to correct and prevent adhesions and con-

tractions about tendons as well as nerves, bloodvessels, and joints. His

clinical experience embraces 32 patients up to 191(). The longest period

after operation was about five years. It is a i)urel\- personal report,

with practically no discussion of the literature. There are numerous

illustrations which have to do with the pictures of the condition before

and after operation.

Among the 32 cases there were only 4 in which the fat transplant was

lost due to infection. In some of the cases, fat was transplanted into

infected areas. He is of the oi)inion that the fat lives and does not act

as a foreign body. His chief experience was with tendons and joints.

Fat transplants have not been successful in wounds left open, such as

after breast operations and in osteomyelitis.

1 Surgery, Gynecology and Obstetrics, 191G, xxiii, 163.
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P have previously reviewed the technic of fat transplantation. It

originated with Makkas in 1912. From my personal experience with it,

I have found it an excellent tissue to fill cavities and surround tendons.

Tendon-sheath Tumors. In 1903, w^hen I introduced the subject of

Connective-tissue Tumors, Benign and Malignant, I^ described 7 cases

of solid tumors, more or less encapsulated, removed from the tendon

sheaths. At that time, 6 were called fibrosarcoma and 1 fibroma. I

wrote at that time :
" I must confess that there appears to be almost as

much justification to consider all of them as innocent tumors." In every

case there has been no recurrence since the removal of the tumor, and it

is thirteen years since the above was written. Of these 6 cases, histolog-

ically, 1 was a pure fibroma with areas of hemorrhage, 1 was a pure

spindle-cell tumor; 3 were fibro-spindle-cell tumors; 2 were fibro-spindle-

cell tumors with numerous giant cells. I have restudied these cases

and have not changed the histological description. Two out of 6, there-

fore, contained giant cells. Five of the tumors were situated on the

flexor tendons of the fingers, one on the extensor tendon of the finger,

and one on the flexor tendon of the plantar surface of the foot.

In 1905 P referred to jMiiller's report from von Bergmann's clinic in

Berlin. Among 16 cases, 6 were classed as fibrosarcoma; 2 lipomas,

5 ganglions, 2 foreign bodies, and 1 a subungual perithelioma. I have

been looking for a tumor of the last type since, but have never found one.

The presence of giant cells in the fibrosarcoma of the tendon sheaths

was observed by JMiiller in many of his cases. All of his tumors con-

tained spindle cells, blood pigment and blood. ^Miiller was able to follow

all of his patients, and none of the tumors recurred.

In the same number of Progressive jNIedicine I reproduced a photo-

graph from an observation of my own and the painting from the gross

appearance of this tumor (Plate III, opposite page 266) ; the legend by

some mistake is incorrect, it should not be fibroadenoma of the skin.

No giant cells were found in this tumor.

In 1909 P reviewed and pictured the remarkable observation of

Fritsch—2 cases of diffuse giant-cell sarcomas of tendon sheaths. The

diffuseness of the newgrowth would make one think of tuberculosis.

I have never been able to find cases similar to Fritsch's, either in the older

or in more recent literature. I am impressed with the fact that Fritsch's

cases may be angiomas in which there has been increase of fibrous tissue,

hemorrhage, and foreign-body giant cells.

Since 1903, as my experience with these tendon-sheath tumors has

grown, I have become impressed with their benignity and have been

most interested in a small group containing giant cells. Some of them

1 Progressive Medicine, December, 1914, p. 294.

2 Ibid., December, 1903, p. 171. ' Ibid., December, 1905, p. 262.

* Ibid., December, 1909, p. 204.
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arc not unlike the fibroheinanijionias which I' deserihed in 1()()!5. W'v

now know that some of these tumors contain cliolesterin and arc called

xanthoma. These giant-cell fibromatous tumors of the tendon sheaths,

the i^iant-cell epulis of the jaw, the giant-cell tumor of bone, the fibro-

hemangionias of tendon sheaths (xanthoma), arc a very interesting

group of tumors.

The most thorough of the recent contributions to tumors of the tendon

sheaths is by Stewart and Flint,^ of Leeds.

I will review later Stewart's extensive contribution to giant-cell

tumors of l)onc. lie tliere uses tlie term myeloid. When descril)ing the

giant-cell fibroma of the tendon sheath, he employs the term myeloid

tumor of the tendon sheath.

Tlie first case of non-osseous myeloid tumor was described by Broca.

In 1913 Tourneux was able to collect 45 examples from the literature.

Stewart and Flint bring the total of reported cases up to 73. The first

l^nglish report is by Targett in 1897, under the title "Giant-cell Tumors
of the Integument." I am sorry that the Transactions of the Patholog-

ical Society of London have such a limited circulation. If the reverse

had been true, the term giant-cell tumor might have found its fixed and

l)ropcr place in tumor terminology and supplanted giant-cell sarcoma,

myeloid, and myeloma.

When I introduced the subject in 1903 and described the presence of

giant cells in these tendon-sheath tumors, I unfortunately did not get

hold of Targett's article, nor of Bellamy's in 1901; nor did Miiller.

Stewart calls attention to the various views in regard to these peculiar

giant cell tendon-sheath tumors. Targett, in 1897, looked upon them

as spindle-cell sarcoma and could not explain the presence of giant cells,

nevertheless he called them giant-cell tumors. It was not until 1913

that Fleissig advanced the view that these tumors were granulation-

tissue tumors and not true neoplasms. Xanthoma cells were found in

the giant-cell tumors of tendon sheaths in 1898 by Dor.

Stewart and Flint then report their tw'O cases in detail. Fig. 59 is a

sketch of the location of the tumor near the scar of an old injury; Fig. 60

shows the microscopic picture—giant cells in endothcliomatous tissue.

In their second case they reproduce a microscopic drawing of the

xanthoma or foam cells (Fig. 61).

One will find in this article the best description of the cholcsterin

found in these tumors, as it was present in considerable amount in their

second case.

Stewart and Flint conclude that these myeloid tumors of tendon sheaths

are relatively benign and can be treated conscr\ativcly. F\en wlien

they recur, second local operations should be tried. They write: "The

^ Progressive Medicine, December, 1903, p. 154, Fig. 17.

- British Journal of Surgery, 1915, iii, 90.
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tumors can usually be shelled out." Personally, I object to this method
with any tumor, and I know from personal experience that these tumors

of the tendon sheaths can be dissected out without injury to the tendon.

As Stewart and Flint correctly state, this giant-cell tumor may arise

from fascia as well as from the tendon sheath.

I I

I 1

Fig. 59.—(Stewart and Flint.)

Fig. 60.—Section of tumor, showing several giant cells in the midst of an endothelio-

matous type of growth. (X 250.) (Stewart and Flint.)

Pathologically, the chief interest is in regard to the giant cells and

the cholesterin crystals. Apparently, the cholesterin has nothing to do

with the giant cell formation.

In American literature, Beekman^ reports 3 cases of giant-cell tumors

1 Annals of Surgery, 1915, Ixii, 738.
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of tlie tendon slu-aths from the ])athol()<iical lal)oratory of tlic New "^ ork

IIosj)ital, and gixcs })hotoniicro,iiiai)lis. lie tlien snnnnarizes the litera-

ture. It is very gratifyin*; to nie to find that this antiior adopts the term

<iiant-cell tumor and (h-ops the word sarcoma. In the articles of Stewart

and Flint and of Heekman, and in the references which I have j^dven in

Phoguessive Medicine, one will find i)racticall\- all of the literatiu-e on

this subject.

These small, more or less enca])sulated, <;iant-cell tumors of the

tendon sheaths are not at all different from the fibroma and the fibro-

spindle-eell timior of the tendon sheath, except as to the presence of

<:;iant cells, ("holesterin is not always i)resent, and we may find blood

pigment in the cases in which we do not find giant cells.

Fig. 61.—Case 2. Section of tumor from peripheral portion of the growth,

showing groups of xanthoma or foamy cells. There are no giant cells in this field.

(X 250.) (Stewart and Flint.)

The tendon-sheath tumor which P reported in 1903 is a large edition

of the giant-cell tumor described by Stewart and Beekman. Here the

tumor was diffuse, involving the tendon sheaths of the ankle. Since

this case was reported, Reid,^ who has specially studied this group, is of

the opinion that it is a xanthoma.

When this tumor was removed in 1897, it was diagnosed sarcoma in

the Pathological Laboratory. When I restudied these cases in 1901,

I placed it with hemangioma of the so-called elephantiasis or fibroma

^ Progressive Medicine, December, 1903, p. 1.54, Pathol. No. 1G20, Figs. 10

and 17.

2 Landois and Raid, Beitr. z. klin. Chir., 1914, xcv, 56.

21
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type. These tumors show a mottled, white and dark tissue; they are

filled with blood pigment, and one can see evidence of bloodvessels,

although in this late stage they may all be plugged with endothelial

cells. I have seen other cases similar to Pathol. No. 1620. I am
impressed with the fact that when this tumor originates on the tendon

sheaths higher up, it always forms a larger growth.

The case reported by Fritsch is different from all others in the diffuse-

ness of the growth, extending from the tendon sheaths of the palm of the

hand beneath the annular ligament along the tendon sheaths of the arm.

]\Iy personal experience with these tendon-sheath tumors forces me to the

conclusion that they are of traumatic origin and represent granulation

tissue—the reaction to a trauma—in which, however, there is not the

usual return to scar tissue, but the development of a newgrowth in which

vascularity at first predominates; then, due to interference with circu-

lation, there is increase of connective tissue between vessels, plugging of

the vessels with endothelial cells, hemorrhage with resultant pigment

and giant cells, and in some cases with the deposit of cholesterin crystals.

We could imagine that the size of such a tumor, and even its shape,

might be influenced by its position, and we can also see how the different

histological types from a pure fibroma to a giant-cell tumor and xan-

thoma might be produced, all from the same original granulation tissue.

Apparently, when the granulation-tissue tumor has reached the stage

of a fibroma, or a giant-cell tumor, or a xanthoma, the tendency to

sarcoma is very much less, or even lost. From my studies of sarcoma

of the soft parts after trauma one could rarely gather from the history

or the pathological examination, any evidence of a preexisting tumor of

this kind.

Practically, it is very important to bear in mind the benign type of

giant-cell tumor or xanthoma, because, when it occurs in regions higher

than the fingers or toes, it must be differentiated from sarcoma, or un-

necessary amputations Avill be performed. In the two cases which I

reported in 1903, amputations w^ould have been performed if the patients

had consented. Both tumors were incompletely removed, but there is

no recurrence now in either case about seventeen and twenty-one years

since operation. I would advise every surgeon and pathologist to learn

by heart the lesson of the tumor Pathol. Nos. 1620 and 3890.^

THE BONES.

Exostoses. ^Multiple Lesions. Ashhurst,^ of Philadelphia, is of the

opinion that this congenital bone lesion is more overlooked than rare, as

he has seen 11 cases in ten years. He agrees with Lenormant that the

^ Progressive Medicine, December, 1903, p. 154.

2 Annals of Surgery, 1916, Ixiii, 167.
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exostosis is a secondary change and that the primary is really a hereciitary

deforminjj^ elioiuh'odysplasia. The inetaphyses of the bone are chiefly

involved. The disease rests upon irregular!}' distributed areas of carti-

lage with which tliere may be associated secondary cysts; later, the

growth and ossification of cartilage produce the cartilaginous exostoses.

Ashhurst gives excellent illustrations and .r-rays, with references to five

monographic articles ou the subject.

Fig. 62.—Traumatic hyperostosis of the humerus, four months after a fall (m

elbow. (Ashhurst.)

Single Lesions. In contrast to the multiple congenital type, Ash-

hurst reports two examples of the single exostosis—one associated with

trauma and one with arthritis. Fig. 62 is the .r-ray picture of a periosteal

growth from the lower end of the humerus. There was a history of

injury four months before. The .r-ray at that time showed no fracture;

there may have been dislocation. The discomfort after the injury never

disappeared. At the operation, the bony growth rested on the shaft of

the humerus. It was covered by i)eriosteum, practically excluding

ossifying myositis. Gross and microscopically, it consisted of cancellous

bone. It is interesting to note that there was temporary recurrence

within a month, but nine months later the recurrent periosteal bone had

disappeared.

This is a very important observation. After traumatism, with or

without dislocation and rarely associated with fracture, we may observe

an ossifying periostitis or an ossifying myositis. In many cases much of

the bone disappears if the condition is left alone; if possible, therefore,

it is the better plan to wait and oliserve what happens naturally. The

great probabilities in Ashhurst's case are that the periosteal bone growth

might have disappeared spontaneously without operation.

In his second case, the osteopliytes or exostoses were associated with a

chronic artlu-itis of the shoulder in a male patient, aged sixty-two j-ears,

who gave a history of injury fifteen years previously. Apparently, there

was no fracture or dislocation, but the patient has never been free from
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pain since. About eight months before the admission to the chnic, while

working at making brooms, he felt a certain crack with immediate loss

of function; pain on any motion has prevented work since. At the exam-

ination there was no restriction of passi\'e motion, but distinct crackling

on external rotation. The .r-ray showed only some thickened bone

about the acromio-clavicular joint. A diagnosis of chronic bursitis was

made. At the exploration, no bursa was found; on opening the thin

capsule of the shoulder-joint, the head of the humerus was eroded and

flattened, and there were two osteophytes at the margin of the articular

cartilage. They were about 6 to 7 mm. in height. These pieces of bone

were removed, with complete relief of pain, restoration of function, and

the result has remained good now two years.

In this case the bone formation undoubtedly was of long duration,

probably due to the original injury fifteen years ago, and responsible for

the patient's painful shoulder since. The gross findings on opening the

joint, described by Ashhurst, picture what we might call chronic arthritis

deformans. When single joints are involved, the etiological factor is

usually local. In the majority of cases there is first a trauma which

produces some joint defect, either by the initial injury, or the scar forma-

tion of the healing of the initial wound. Cases of this kind are frequently

associated with osteophytes, with loose bone and cartilage bodies, with

chronic hydrops; Avith varying degrees of destruction of the articular

cartilage; with flattening and other deforming changes in the head of the

bone, and now and then the bone in the joint may show changes such as

eburnation or porosis.

Bone Cysts. Bone Cysts akd Ostitis Fibrosa. It is of interest to

note that this subject was introduced in my first contribution to Progres-

sive ]\Iedicine, December, 1S99, p. 236, and since then I have kept up

pretty well with the literature, ^ly own monograph appeared in 1910.

]Muller^ had previously, however, gone over the literature in 1906. Silver-

also gave us a very excellent summary in 1912. Then in 1914, Landon^

contributes an excellent summary up to date and reports a number of

interesting cases. There is now, therefore, in American literature an easily

accessible number of very good contributions on bone cysts and ostitis

fibrosa cystica, and we should not forget that Carl Beck,^ of New York,

was one of the first, if not the first, to report a case in American literature

and then Corson,^ of Savannah, reported his case in 1902. The articles

of Blake, Codman, Kammerer, and Nliiller appeared later.

It has always been gratifying to my sense of preparedness that I was

able to anticipate this disease from the studies of the literature, which I

1 University of Pennsylvania INIedical Bulletin, September, 1906, p. 173.

2 American Journal of Orthopedic Surgery, 1911-1912, ix, .563.

3 Amials of Surgery, 1914, Ix, 570.

* American Journal of Medical Sciences, 1901, cxxi, 666.

6 Annals of Surgerj^ 1902, xx\^, 505.
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have first reported here in 18'JU, and from tliose stucHes was able to reeog-

nize my first case in 190o.

From France we have the monof^raph of Berard and Alamartine.'

From tlie two excellent reviews of this article which 1 liave read, 1 infer

that they cover the old ground of history beginning with Virchow, and
then discuss the various theories as to etiology, differential diagnosis, and
re})ort cases. But in their monograph there is n(jtbing essentially new,

although their personal opinion favors insufficient th^Toid secretion as a

etiologic factor. Then there are two German articles which go over the

subject in about the same way by Kolaczek'- and Bolognesi.'

Bone Graft. Frank S. Mathews** mentions a bone cyst of the shaft

of the humerus in a boy of thirteen. At operation the bone shell was
"as thin as paper." Instead of resecting in continuity, Mathews
simi)ly transplanted into the cavity a piece of bone chiselled from the

shaft of the tibia. Firm union resulted. In this case the boy had had
I)ain in the arm for some months before he sustained the fracture.

1 am inclined to think, \\hen we begin to take .i-rays for pain in the

bones of children, the number of our cases of bone cysts will increase. I

am sorry that Mathews does not report on the microscopic appearance of

a blood clot which he found in this cyst. He states that there was solid

tissue in the lower jjortion of the cyst, which was reported from the

laboratory to be ostitis fibrosa. I'^ have previously reported a similar

case in which a piece of the tibia was transplanted into the bone cyst of

the humerus.

Ostitis Fibrosa without Cysts. Kammerer,'' in discussing

]\Iathews's bone cyst of the humerus, refers to the case reported by him^
in 1904. Here the marrow cavity of the femur was entirely filled with

solid, white tissue, and there were no cysts. The patient came under
Kammerer's observation with a pathological fracture which had occurred

two years before, and which had united and recently refractured. He
states that this patient is apparently \\e\\ now, many years since the first

observation.

Ostitis fibrosa of this type in a single bone is unusual. When P made
my report in 1910 I could find but 7 cases. Kammerer's case (Pathol.

No. 5699) is pictured in Figs. 63 and 64. In 6 cases the condition was
very similar to that in Kammerer's observation, except there was one or

more small cysts (Fig. (So) in Ilalsted's case (Pathol. No. 5358). This is

' Rev. dc Chir., August, 1914-Novenibcr, 1915; review in Journal of the American
Medical Association, 1916, Ixvi, 538; Surgery, Gynecology and Obstetrics, 1916,

-xxii, abstr. p. 388.

2 Beitr. z. klin. Chir., 1914, xc, 588.

' Deutsche Ztschr. f. Chir., 1914, cxxxi, 382.

* Annals of Surgery, 1915, Ixii, 625.

^ Progressive Medicine, December, 1912, p. 310, Fig. 56.

* Annals of Surgery, 1915, Ixii, 625.

Ubid., 1904, xxxix, 105. ^xbid., 1910, Ixii, 148.
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Fig. 63.—Pathological No. 5699. Ostitis fibrosa of femur, no cysts. White

male under twenty years of age; fracture some years ago; for five months since heavy

lifting pain, limp, angular deformity. The x-ray shows a shadow similar to Fig. 5,

and a pathologic fracture. The solid fibrous tissue filling the marrow cavity of the

femur was removed with the curette by Dr. Kammerer of New York, in November,

1903. 1910—six and one-half years well. (See Fig. 64.)



THE BONES 327

such an unusual i)icture, and since I know of recent cases in wliicli this

marrow lesion has been looked upon as sarcoma,^ I tiiink it important to

reproduce some of these illustrations a<;ain. The microscopic appear-

ance is shown in Figs. OO, (17, (iS, and (il).

Fig. 65.—Pathological No. 5358. Cg, cartilage near epiphysis; O.f., ostitis fibrosa;

Cy, cyst. The bone shell is everywhere preserved. April, 1910, six years well.

Complete restoration of femur from periosteum.

Transplantation of Fat. I refer to the case reported by IVIcArthur^

chiefly to advise against the routine treatment of bone cysts by filling

the bone cavity with anything. In ]\IcArthur's case the cyst was in the

lower end of the fibula. Its fibrocystic contents were shelled out in a

solid lump; the cavity was filled with a ma.ss of fat from the thigh.

1 Hitzrot, Annals of Surgery, 1915, Ixi, 742.

2 Surgery, Gynecology and Obstetrics, 1915, xxi, 533.
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YiG. 66.—Pathological No. 10275. Photomicrograph by Schapiro, showing

islands of cartilage in the bone shell in which the bone lamellse are separated by

ostitis fibrosa. Patient of Dr. Leary of Boston. White girl, aged five and a half

years; contusion of humerus two years without symptoms; recent injury (three days),

fracture, x-ray very much like Fig. 1. Cyst in humerus extending to epiphysis.

Operation January, 1910, curetting, the cyst contained no connective-tissue lining.

YiQ 67 —Pathological No. 10352. Giant cells in a hemorrhagic area of ostitis

fibrosa. Bone cyst of the humerus in which there was a definite connective-tissue

lining. (Eisendrath's second case.)
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McArthur writes: "One should not hesitate in case of a hone cyst to

fill in the cavity with a Mosetif;-Moorhof \)\ui^, with Beck's paste, or with

any other material that will ol)literate tlie cavity. It is better than the

blood clot that has been so frequently recommended."
P>om a very large experience with bone cysts, which have been i)ub-

lished in the December numbers of Progressive Medicine and reported

in a monograph in 1910 (loc. cit.), I am convinced that in the majority of

cases simple curetting of the cavity is sufficient. In some of the larger

cysts, the shell of bone may be crushed in. I personally have had but one

recurrence, and in this case at the second operation I transplanted a

Fig. 68.—Pathological Xo. 10352. Photoiuicrograph (high power) of the bone
shell (B), the giant-cell o.steoclasts (G) and a very vascular area of the connective-

tissue lining. (Eisendrath's second case, see Fig. 67.)

piece of bone into the cavity in the humerus. Fig. 70 pictures

a cyst I operated on in 190.'). In this instance there was no

connective-tissue lining. All that was done was to let out the fluid and
close the wound, h'ig. 71 pictures the same humerus seven years later.

It may be observed that the continuity of the shaft of the bone is abso-

lutely restored.

The evidence, therefore, up to the present time is against filling these

cavities, after bone operations, with any foreign material, or transplanted

tissue. In recurrent cases it might be well to try transplantation. Of
course, it is simpler to fill the bone cavity with a piece of fat than with a

piece of bone, bdt, personally, and from the literature, the evidence in
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favor of Makkas's^ method is not as yet sufficient to justify its employ-

ment for bone cavities. In ]\IcArthur's observation, but four weeks

have elapsed since operation.

O.sui'ts T.'ir re 'a/^

.^^-^^':!.

^?^v-<

-". I ?.\ » S* . ' 1 i*- * 1*

Fig. 69.—Pathological No. 10474:. Photomicrograph (low power) from section

of bone shell and connective-tissue lining (Sowers's case). Note the giant-cell

osteoclasts producing bone absorption.

Skinner- in reporting 5 cases rather favors filling of the cavity with a

Mosetig-jVIoorhof paste.

1 Progressive Medicine, December, 1914, p. 294.

- Surgery, Gynecology and Obstetrics, 1915, xx, 570.
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Multiple Bone Cysts. Kanavel' iniide a brief report before the

Chieago Siirgieal Soeiety in which he considered chiefly the question of

operation for multiple bone cysts. The patient was an adult and when

he came under observation he gave the history of a bone cyst in the

femur eight and one-half years before, and that this lesion had kept him

confined to a hospital for six years. There was apparently a free interval

of about eighteen months, when he returned with pain in the legs.

Kanavel could get but little help from the literature, but he reasoned

Fig. 70.—Pathological No. 4993. Bone cj'st of humerus; no connective-tissue

lining. White female, aged seven years; history of fracture one year ago with healing;

recent fracture four days, pain and lo.ss of function. 1903 curetting (Bloodgood).

1910 well. (See Fig. 71, X, fracture.) Photograph of patient shows result three

months after operation.

that if curetting helped one cyst, it might relieve many cysts. In his

case the curetting of two cysts gave immediate relief from pain. The
man apparently had other and older cysts, some of Avhich could be pal-

I)ated on account of the bone expansion, others could be seen in the

ar-rays. In the two cysts operated upon, there was bone tissue filling

the cavity. Kanavel states that his patient was well at the time of the

Surgery, Gynecology and Obstetrics, 1915, x.x, 74o.
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report one year and one-half later. The cysts which were not painful

were not operated on. I note with great interest Kanavel's statement

that in one of the cysts which he curetted there was sufficient bleeding

to make packing necessary, while the other was closed. I shall call

attention to the danger of bleeding in large cysts on another page.

Straus also presented a case of multiple bone cysts at this meeting.

Straus apparently examined also the tissue from Kanavel's case. He
speaks of seeing cartilage formation, giant-cell areas, fibrous areas with

few or no giant cells; as a rule, where there was much hemorrhage there

were many giant cells.

Fig. 71.—Pathological No. 4993. A'-ray seven years after operation in case illus-

trated in Fig. 70.

Subperiosteal Resection. Skinner,^ in discussing the treatment of

bone cysts, quotes Murphy, of Chicago. The latter favors the trans-

plantation of a piece of bone into the cyst when there is a fairly good

bone shell, but in cases of considerable expansion and deformity there

should be a subperiosteal resection with transplantation. jMurphy and
Goldman have had some brilliant results.

In spite of these impressive results and in spite of the advice of Albee,

of New York, I would urge my readers not to attempt resection for a

benign bone cyst as a primary operation. I have never had to resort to

it. Those who have performed it have done so as a primary measure

with no evidence, as far as I can gather, to justify the procedure. It

^ Surgery, Gynecology and Obstetrics, 1915, xx, 570.
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iiiiikes a longer convnlescciur, and the risk of bad function is greater.

1 have just had some correspondence with Dr. Iloke, of Atlanta, Georgia.

He sent me .r-rays of 2 eases, both apparently marrow tumors in the

np])er end of the tibia. In botli cases the cavities were smaller and tlie

bone shell thicker than cases of <i;iant-eell sarcoma and bone cysts cured

by curetting. Hoke resected his first case and transplanted bone, but

at tlie i)resent time—over one year—there is not perfect fvniction. He
asked me what I would advise in the second case. ]\ly answer is giyen

above. Yet Albee, of New York, from the same evidence, advised

resection and bone trans])laiitation.

Sarcoma. Fully developed malignant disease and the connnon dis-

eases found at autopsy have a pretty distinct histological picture. But
since surgery stepped in, tissue has been removed in the oi)erating room

with which pathologists had little or no familiarity, either from the litera-

ture or from autopsy. This is true of ostitis fibrosa. Virchow, many
years ago, obser^•ed a cyst surrounded by a zone of cartilage in the upper

end of the humerus. When I collected the cases in 1910, there were but

3 additional cases similar to A'irchow^'s first, while I found 85 cases

not associated with cartilage; (59 were true examples of ostitis fibrosa,

5 were pure myxomas, 4 were cysts in giant-cell sarcoma; in 4 cases the

bone lesion was ostitis deformans; there were 2 examples of the rare

ossifying subperiosteal hematoma, and 1 example of a still rarer lesion

—

a callus cyst. Since then the number of cysts in ostitis fibrosa has in-

creased tremendously. The point, however, that I wish to emphasize

is that we must be very careful in our attitude toward the microscoj)ic

diagnosis from frozen sections of unusual tissue. P^or example, Hitzrot^

observed a case of fracture of the left humerus in the Cornell Division of

the New York Hospital in INTay, 1914. When the routine .r-ray of the

fracture was taken, he found a bone cyst with a pathological fracture.

Within nine days after the trauma, he cut down u})on the fracture in the

bone cyst and was very much imj)ressed with a viscid, gunnny material

extending from the medullary cavity into the surrounding muscle; the;

adjacent muscle tissue seemed infiltrated by a mass of more or less homo-
geneous cartilage-like material. Frozen sections were made, and the

report was myxochondrosarcoma. The surgeon apparently was in a

dilemma. He knew that if that was a sarcoma infiltrating all the

muscles an amputation was indicated, but he writes: "In view of the

doubtful pathology of these lesions in general and in spite of the patho-

logical report, it seemed wisest to first try conservative measures before

resorting to an amputation." However, he did not have the courage of

his convictions: while he did not am])utate, he did ])erforni a wide re-

section on muscle and bone, and then filled the defect with a transplant

from the tibia. In tweh'e weeks there was complete use of the arm.

1 Annals of Surgery, 1915, Ixi, 742.
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I am confident that cases of this kind are occurring every day, because

it seems impossible to keep up with what the .r-ray finds and to learn

the new histological picture of the early stages of diseases with which we
were perfectly familiar only at a later stage and with a different micro-

scopic appearance.

I think, in this case, we may say with Hitzrot that before the days

of the a'-rays this patient would have been treated for an ordinary

fracture, the bone cyst would have healed, and no one would have been

aware of its existence. If he had come under observation at the begin-

ning of the .T-rays, the picture of the marrow tumor with its bone shell

would have excited the curiosity of both the rontgenologist and the

surgeon. The probable diagnosis of a sarcoma would have been made
and amputation might have been suggested. This is the story in all the

early cases. But, in 1914, the condition was diagnosed from the x-ray

plate and the surgeon operated, but then he exposed an unusual gross

picture of the surrounding muscles near the fracture. I have not seen

the microscopic sections in this case, but I have seen a similar picture,

when the bone cyst was exposed shortly after trauma or fracture. The
marrow cavity is filled with organizing blood clot, the surrounding

muscles show myositis with different forms of degeneration. Here we
have a granulation tissue not unlike sarcoma, edema suggesting myxoma
and isolated plasma cells that might be mistaken for cartilage. Of

course, the result in Hitzrot's case w^ill establish the correct diagnosis.

I have never observed a sarcoma of bone infiltrating muscle, as in this

case, cured even by the highest amputation, and, judging from his

description, I have never seen a sarcoma associated with a cyst of this

kind. But, whether it is sarcoma, or not, it is a good demonstration of

how our diagnostic dilemmas are increasing and how much more we must

familiarize ourselves with all the possible data not only from cases in our

own experience and reported in the literature, but there must be an

exchange among surgeons and pathologists of rare and unusual material

and cases. The decision in surgery as to what to do must be influenced

by many factors, and in many instances the frozen section is the least

helpful; in fact, in the hands of an inexperienced pathologist, it may
prove more dangerous to the patient than the action of an inexperienced

surgeon.

BoxE Cyst in Congenital Fracture. Stierling^ reports the first case

of a bone cyst in a congenital fracture. The child was five weeks of age

when seen; the deformity of the fracture was present at birth, and the

mother then remembered a contusion of the abdomen before labor.

The .T-ray (Fig, 72) shows fracture, with bending of, and the light

shadows in, both bones. From the gross description there was no well-

defined cyst, but bone had been replaced by the ostitis fibrosa tissue.

1 Deutsche Ztschr. f. Chir., 1914, cxxx, 85.
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Tlie microscopic appearance is most carefully described, and it seems to

answer the requirements of an exact diagnosis.

From my experience there were, perhaps, more small cysts in this

case than usual. According to Sticrling, the diagnosis of ostitis fibrosa,

according to von Recklinghausen, should only be made when the follow-

ing histological pictures are found

:

Fibrillar connective tissue containing a few spindle and star-like cells,

and with very few vessels; osteoclasts or giant cells in heaj)s or nests;

old bone lamellae still containing calcium and new osteoid tissue without

calcium.

Fig. 72.—Bone cyst in congenital fracture. (Stierling.)

It is important for other pathologists to read what Stierling considers

was von Recklinghausen's conception of ostitis fibrosa. In my experi-

ence, the most important of these three requirements is the first. When
we make a section of the bone shell, of course, we always find the old

bone lamelhe, but we do not always find new osteoid tissue; this is found

as in Stierling's case, where there was a recent fracture. The giant cells

vary, and we find them not only between the fibrous tissue and the bone

shell, but in blood clot.

One interested in this histological picture may refer to my illustra-

tions (Figs. 66, 67, 68, and 69).

It is interesting to note that this patient was observed three years

later: There was little or no shortening, no deformity, but in the region

of the old fracture still some light shadow in the bones.

BoxE Cysts of the Upper End of the Femur. The case reported

by Domingo^ is of interest on account of its location and because the

tumor was multicystic. At the examination, the swelling was beneath

1 Surgery, Gynecology and Obstetrics, 1913, xvii, abstr. p. 409.
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Poupart's ligament, and the great trochanter, on palpation, was en-

larged. The .T-ray showed a tumor the size of an orange surrounding

the upper end of the head of the femur to the trochanter. At operation,

the tumor was multicystic, contained bloody fluid, and was filled with

soft spongy material; microscopically—enchondroma. If this micro-

scopic examination is correct, we are not dealing with a true bone cyst,

but a cystic enchondroma. Trauma was the etiological factor in this

case, and the symptoms had been present more than four years ; swelling

had been observed but one year. If we use the term bone cyst in its

broader sense, as I employed it in my original article, this is a bone cyst,

but not of the type associated with ostitis fibrosa. From the meager

pathological report, we would not know just where to place it, but it

might be another example of a callus cyst.

r"

Fig. 73.—Ostitis fibrosa cystica of second metacarpal bone. (Landon.)

Bone Cyst of the Metacarpus. The case reported by Landon^ is,

in my experience, unique on account of the involvement of the entire

metacarpus. In fact, the .r-ray shadow (Fig. 73) rather suggests osteo-

myelitis. It is quite possible that this peculiar picture and extent of the

disease may have been influenced by treatment. The male patient, aged

twenty years, had observed a swelling in the region of this bone at the

age of five. There have been two operations, the last three years ago.

The wounds had healed. The recurrence of symptoms followed an

1 Annals of Surgery, 1914, Ix, 570.



THE BOXES 337

injury two weeks hct'oir the i);itient caiiic midcT observation. As the

patient was illiterate, no other details in his history could be obtained.

The bone eould be felt to be distinctly enlarged. At the operation, the

l)eri()steuin seemed normal; the enlarged bone looked worm-eaten and
bled easily. There were numerous cavities with thin, fragile walls, with

gelatinous contents. There was evidence of calcification and new
iibrous tissue l)eneath the i)eriosteum; the articular cartilage was normal.

Wv ha\c, therefore, a multicystic bone lesion. The microscopic study
revealed ostitis fibrosa cystica.

I have obser\ed one case somewhat similar to this.

Ostitis Deformans. Osteomalacia, ostitis deformans and ostitis fibrosa

may all'ect many of the bones of the skeleton. Cysts may occm-, most
fre(juently in ostitis fibrosa, and there may also be currant-jelly tumors,

histologically identical with the giant-cell tumor. In the literature

examples are rei)orted of osteomalacia confined to a single bone. In the

older literature t)n coxa vara, bending, in non-traumatic cases, was attri-

buted to localized osteomalacia. There were even cases reported with

histological examination. I have never observed a case personally.

The localization, however, of osteomalacia and ostitis deformans in a

single bone is a thoroughly established fact. There are some authorities

who believe that ostitis deformans represents the healing stage of ostitis

fibrosa. In ostitis deformans there is always bending, and it seems

difficult to understand how such bending could take place without a

bone lesion associated with softening of the bone. This could be easily

associated with ostitis fibrosa or osteomalacia. Then the ossification of

the thickened and bent bone would give the picture of ostitis deformans.

The cases of ostitis deformans localized in one bone which I have seen

had been present years, and this is true of the cases reported in the litera-

ture. Landon^ illustrates an .r-ray (Fig. 74) with the following legend:

Ostitis deformans of the femur; note great thickening and overgrowth

of bone with rarefaction and eburnation occurring simultaneously. This

picture may be considered further evidence of the relationship between

these two bone lesions. Bockenheimer holds this view also.

It is rather interesting that, in the review by Jefferson,- he states that

Ellis, in 1910, collected about 158 cases, while in the report of 1915 from

Da Costa, Funk, Bergeim and Ilawk,^ they find only 158 cases. My
familiarity with the literature could easily explain this apparent dis-

crepancy. Both investigators undoubtedly have cases from different

sources overlooked by each. Then, again, references are confusing.

These two reviews add nothing particularly new to the older literature.

Both find that the Wassermann reaction is usually negative. Jefferson

looks upon Paget's disease as due to a disturbance of internal secretion,

1 Annals of Surgery, 1914, Ix, 570.

^ Loc. cit. ' Loc. cit.

22
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especially the thyreo-parathyroid, and he would expect benefit from the

extract of these glands. Da Costa and his collaborators are rather

inclined to share this view, especially as to the relation between the

parathjToid and calcium metabolism.

The time is coming when we will see, and be able to recognize, these

cases earlier. Then there will be a better opportunity to get at the

etiological factors and probably a better chance to find some therapeutic

agent for good.

Fig. 74.—Radiogram in case of ostitis deformans of fi'nmr. Note great thicken-

ing and overgrowth of bone with rarefaction and eburnation occurring simultaneously.

Male. (Landon.)

The case reported by Moschcowitz^ is interesting because the symp-

tom of onset was enlargement first of the right parietal bone and then of

the superior maxillary. In addition, there is a complete report on .r-ray

studies of all the bones. The rontgenologist Hirsch apparently is of the

opinion that there is a close relationship between ostitis deformans and

ostitis fibrosa. There are no illustrations reproduced with this report.

1 Annals of Surgery, 1914, Ix, 375.
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Ostitis Deformans and Sarcoma. I);i Costa, Funk uiid Bfr^'cini,'

in reporting 3 oases of Paget's disease among 3S,()()() patients admitted to

the Jefferson Hospital in Philadelphia, tabulate in all 158 eases. Among
these, 14 patients de\eloi)ed sarcoma of hone, and, of the 8 patients

traced to the end, .") died of sarcoma. A i)roporti()n of 5 hone sarcomas

among 158 iii(H\ iduals is apparently a very large per cent., so large that

it is a question whetlier Paget's disease should n(»t he looked ujion as a

form of ciu'onic ostitis i)redisi)osing to sarcoma. I p to the present time

the only etiological factor which stands out i)rominently in sarcoma of

hone is a trauma of the contusion ty])e without external wound and

rarely associated with fracture or dislocation. We have no observations

associating sarcoma with either tubercular or pyogenic osteomyelitis, nor

with sy])hilitic periostitis, and here for the first time we have e\ideiice

associating sarcoma with Paget's disease.

1 have within the past two years observed a periosteal myxosarcoma

ai)parently secondary to an old case of Paget's disease localized in the left

tibia. This i)atient died of metastatic sarcoma after a high amj)utation.

In a second report on Paget's disease by Jefi'erson,^ there is no note in

the review about any cases of sarcoma, and I have not the opportunity

now to get the original.

I have just noticed that Da Costa and Jefferson favor the relation

between ostitis deformans and some deficiency' in the thyroid or para-

thyroid secretion, while Moschcowitz states that favorable results have

been reported from pituitary extract.

Osteomalacia. Landon^ is of the opinion that Fig. 75 represents

osteomalacia with cyst formation. These pictures were taken from a

child, aged one year, who came into the clinic because of a fracture of

the femur.

IMolineus'' reports 3 cases of a general disease of the skeleton in

which there were multiple giant-cell tumors. He was rather inclined to

consider his cases as osteomalacia, or ostitis fibrosa atrophica, in contrast

to the ostitis fibrosa hypertrophica of von Recklinghausen. He also

states that in his cases there was a definite hyperplasia of the para-

thyroids.

The literature to which he refers is that with which we are familiar,

and we must remember that Rehn, in reporting his example of multiple

giant-cell tumor, looked upon the disease as ostitis deformans, while

Haussling and ]Martland^ are convinced that their example of multiple

1 Surgery, Gynecology and Obstetrics, 1916, xxii, abstr. p. 60.

- British Journal of Surgery, 1915, iii,' 219; review in Surgerj', Gynecology and

Obstetrics, 1916, xxii, abstr. p. 264.

* Loc. cit.

* Archiv. f. klin. Chir., 1913, ci, 333; Surgery, Gynecology and Obstetrics, 1913,

xvii, abstr. p. 409.

* Annals of Surgery, 1916, Ixiii, 454.
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giaiit-cell tumors in bone was associated with von Recklinghausen's

ostitis fibrosa.

For the past ten years this dilemma between osteomalacia, ostitis

fibrosa and ostitis deformans has continued, so that one gets the im-

pression that they may be different stages of a bone lesion having identical

etiological factors and, in the very beginning, rather the same clinical

manifestations.

The practical point to always bear in mind is this: When the attention

is called to a single bone lesion, before treating it, it is well to make an

investigation and search for other bone lesions.

Fig. 75.—Osteomalacia. 'Female, aged one year. Shows cystic changes,

involvement of epiphyses and of left tibia. (Landon.)

Note

Multiple Hemangioma of Bone. Symmers and Vance^ describe their

single observation as multiple primary intravascular hemangio-endothe-

lioma of the osseous system associated with symptoms of multiple mye-

loma, a lesion hitherto undescribed. Their one microscopic drawing

(Fig. 70) pictures a lesion which we may call a hemangioma. In most

angiomas there is perithelial and endothelial proliferation. Some of

these cases show great increase of the connective tissue—fibroheman-

gioma; some are deeply stained with blood pigment and may contain

cholesterin—xanthoma. These various types of hemangioma, some of

American Journal of Medical Sciences, 1916, clii, 28.
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whicli Ixvoiiir inali.uiiaiit, have Ihvii observed in all tissues, hut they are
very rare in hone. Howard and Crile' j,nve a resume of endothelioma
and perithelioma of l>()ne. M^Iiey report 4 eases, and eojleet 1!) from the
literatui'e.

Fig. 7().

—

A, capillary distended l)y red-blood cells and showing a circumferential
layer of proliferating endot helium. At one end is a small subsidiary vascular channel
lying in the endothelial layer; B, capillary vessel showing the presence of multiple
subsidiary vascular channels; C, smaller vessels with their lumina almost completely
occluded by proliferating endothelium; D, vessels distended by proliferating endo-
tlielial cells with only partial preservation of the lumen, which is occupied by rcd-
blood cori)uscles; E, spicules of bone lying in a moderately cellular fibrillar connective
tissue. (Drawn with Edinger's apparatus.) (Symmers and Vance.)

The case reported by the authors was that of a male Russian, as^vd

forty-three years; the symptom of onset and chief c(Mn])]aint was pain
in the left gluteal region extending up to the tenth dorsal vertel)ra, and,
on examination, there was a painful mass in the left ischio-rectal fossa
apparently attached to the tuberosity of the ischium. The .r-ray sliowed
irregularities in the outlines of the bone in the region of the left ischimn.
Within two months there was pain and tenderness in other regions, and

1 Annals of Surgery, 1905, xlii, ;ioS; Puoguessive Medicine, December, IDOG
p. 235.



342 SURGERY OF THE EXTREMITIES

within five months two new tumors; then the .r-ray revealed other bone

lesions. Associated with this there was anemia and emaciation, and,

finally, death. There was no autopsy. For the relief of pain before

death, the palpable tumors in the ischium, skull and humerus were

curetted. The histological picture is sho^vn in the illustration.

In a search of the literature they apparently did not find the con-

tribution of Howard and Crile in 1905, nor any of the older literature

reported by them. There is a new case reported by Zetkin—a single

tumor in the shaft of the humerus.

From their description and illustration, we have no positive evidence

that we are dealing with a sarcoma. This case, like the majority of

multiple lesions of the skeleton, is obscure; we do not know the etio-

logical factors, nor why these patients die of anemia and emaciation

without metastasis to the viscera.

Giant-cell Tumor. I have often asked myself what became of the bone

cysts before the advent of the a;-rays. The first case of a bone cyst

diagnosed and operated upon in the Johns Hopkins Clinic was in 1903.

Previous to this, two cases had been 'admitted : both were huge tumors,

were diagnosed sarcoma and refused amputation. This story has been

completely told again under bone cysts, and I ventured the opinion that

the majority of bone cysts recover spontaneously. I am beginning to

feel that there is a relationship between the bone cyst with its ostitis

fibrosa and the fully developed giant-cell tumor. Perhaps there is a

tendency even in the latter for spontaneous healing. It is not impossible

that some of our cases of giant-cell tumor which come under our observa-

tion with a single lesion had multiple foci in the beginning of the trouble.

In Haussling and ^Nlartland's' second case, the tumor was situated in

the lower end of the right tibia. This is not a very common locality. The

patient was an Italian barber, aged twenty-eight years. The case is of

especial interest because there had been two curettings without a diag-

nosis. The trouble apparently began after a trauma three and one-half

years before he came under the observation of the authors. The fu-st

curetting was made a few months after a sprain of the ankle because the

swelling did not disappear. Remarkable to relate, there is a free interval

of eighteen months, then a recurrence of the pain and swelling, a second

curetting followed by freedom from recurrence for seven months.

In a case of my colleague. Dr. Chambers, of Baltimore, which I have

reported, there was a free interval of six years between the first and

second curetting. In a case of my own observation, there were two cur-

ettings and then resection of the lower end of the radius, and now there

has been freedom for eight years since I removed the third recurrent

tumor.

Haussling and IVIartland, therefore, in this observation, record more

1 Loc. cit.
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evidence in favor of the l)eni^nity of the giiint-cell tumor. Three months

previous to their oi)eration, and some three years and three months

after the oriijinal injury, tiie patient fell, and there was bleeding from the

sinus which had remained after the last curetting some seven or eight

months before. At the operation, complicated, of course, by two pre-

vious curettings, a third curetting of the lower end of the tibia was done.

Apparently, between the tumor and the ankle-joint there was but a thin

shell of cartilage. This case was curetted a second time in 1911—one

year later, and again in five months, and still another time for a recur-

rence in November, 1911. Then the patient was apparently free to

January, 1915—a period of over three years. Then there were symp-

toms of recurrence for five months, followed by another curetting;

motion at ankle-joint still good. The present condition of this patient

is shown in Fig. 77 eight years after the onset of the tumor, and yet

there is no evidence of metastasis.

Fig. 77.—Showing appearance of leg eight year.s after onset of tumor. Note open

sinus. Recurrence is always on edge of sinus. (Haussling and Martland.)

This second case of Haussling and Martland is also unique in the num-
ber of curettings. I shoidd be most interested in studying, micro-

scopically, the tissue from the last two curettings, because I always find

giant cells in an old bone cavity, even where the primary operation had

been for osteomyelitis and not for giant-cell tumor.

I do not know whether Haussling and Martland have reported all of

their observations of giant-cell tumors. If not, they have made a most

interesting selection. If these are their only two cases, it is another
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demonstration that tumors come under observation with varying pict-

ures. This is so impressive that a student of tumors cannot but con-

chide that individuals vary in their local and general resistance to tumor

growth.

These two authors believe in the benignity of the medullary giant-

cell tumor and give reference to the interesting work of George Barrie

wdio has advocated the name Chronic hemorrhcujic osteomyelitis. Barrie's^

first article which appeared in 1913 has been reviewed' here.

Barrie also is of the opinion that there is a relationship between ostitis

fibrosa and the giant-cell tumor.

Haussling and Martland emphasize the typical gross and micro-

scopic appearance of the giant-cell tumor as so characteristic that any

surgeon acquainted with the disease should be able to recognize it at the

exploratory incision. I propose to refer to a case a little later in which

the curetted tissue sent to my laboratory had all the gross appearance of

the giant-cell tumor, but the frozen section revealed not a giant-cell

tumor, but a hemorrhagic mixed spindle and round-cell sarcoma. In

view of this positive statement, I feel that I must warn vny readers that

there. is a medullary hemorrhagic sarcoma, often cystic, which in the

gross may look like the giant-cell tumor, and even in the a'-ray in the

early cases this cystic hemorrhagic sarcoma (bone aneurism) may pro-

duce an expansive swelling with the preservation of a bone shell.^

It is very gratifying to me to read that Haussling and Martland, after

considering the evidence, are of the opinion that the giant-cell tumor is

relatively benign, that it does not produce metastasis, and that the treat-

ment which should be tried first is conservative—usually curetting.

One should also refer to this article for the excellent photomicrographs

showing the different pictures in the giant-cell tumor in the case with

multiple lesions.

Spontaneous Disappearance of a Giant-cell Tumor. F. Gregory

ConnelP reports an observation of Oviett, of Oshkosh, Wisconsin, in

which the patient refused operation, and the tumor situated in the upper

jaw disappeared. The patient is apparently well eight years later. I'his

patient was a school girl, and there was a bulging tumor of the right upper

jaw. The eye protruded, and the bone shell crackled on palpation.

An exploratory incision was made into the tumor through the mouth

above the alveolar margin, and some granulation tissue removed with

the curette for examination. The patient refused further treatment.

I am familiar with this case, as Dr. Oviett sent me sections and a note

about it many years ago. The microscopic picture (Fig. 78) is inter-

preted by Connell and his pathologist, Bunting, of the University of

^ Annals of Surgery, 1913, Ivii, 244.

- Progressive Medicine, December, 1913, p. 291.

•Ubid., December, 1913, p. 298, Fig. 68.

* Surgery, Gynecology and Obstetrics, 1915, xx, 427.
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Wisconsin, as a jijiant-crll sarcoma in wliicli the j^'iaiit cells are of the

forcitiii-hofly type. Of course, we have not al)sohite proof in this case

that \vc arc (Icahiiti- with a i;iaiit-(( II iiiiiior. In my jx'i-sonal experience,

and in the literature, I have hecn unahle to find an c.\ami)le of a fjjiant-

cell tumor involviiii:; the antrum of the upper jaw. They are even less

frequent on the aKcolar l)of(lcr (if the upper, than of the lower jaw.

This tumor has been observed in the body of the lower jaw and in the

symphysis. Per.sonally, I have a record of four cases so situated. The

other possibility in Connell's case is a dentigerous cyst, a tumor not

infrecpicnt in this region. However, T have never observed a giant cell

area in dentigerous cysts.

^^- -* ^M^^\^: t^SBT^ ,..»«**: ''«\S*r «

Fig. 78.—Foreign Ijody giant cells. (Council.)

We know that bone cysts may heal spontaneously. Many are of

the opinion that the giant-cell tumor may have some definite relation to

the ostitis fibrosa in which the bone cyst develops. So it is quite possible

that spontaneous disappearance may occur in the giant-cell tumor.

GiAXT-CKLL Timor. Amputation. Connell,^ after reporting his

case of spontaneous recovery, goes to the other extreme and records an

exami)le in which the giant-cell tumor in the head of the tibia had

1 Log. cit.
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broken through its bone capsule, entered the joint and apparently also

the surrounding soft parts.

This local growth, with destruction of the bone capsule and infiltra-

tion of the neighboring joint or periperiosteal tissue, is rather the excep-

tion in the giant-cell tumor. For this reason, Connell's second operation

is worthy of record here. Fig. 79, an .r-ray, pictures a tumor involving

chiefly the inner head of the tibia. The age of the Russian female is

not given. The swelling of the upper end of the tibia had been observed

seven months. As the tumor became more tense, pain was observed;

Fig. 79.—Case 2 before operation.

for three months she had been unable to walk on account of this pain.

There was no fluid in the joint, but motion produced pain. At operation

under an Esmarch, the exploratory incision revealed periosteum, but

no bone capsule. The tumor was composed of whitish-gray, cheesy

material. Now, as a rule, the giant-cell tumor is more hemorrhagic.

The cavity, after this material was curetted out, was the size of a golf

ball. Its capsule seemed to be composed of joint cartilage, periosteum

and normal cancellous bone of the outer head. The cavity, after curet-

ting, was disinfected with carbolic and alcohol. Into the wound was

transplanted fat. Closure without drainage. The microscopic picture
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(Fig. SO) is interpreted hy Oherlin as a typical giaiit-cell sareoina. Both

tumor and foreifi;n-hody giant cells are present.

After operation, the patient still complained hitterly of pain. On the

t twelfth day, broken down fat discharged from the wound without relief

of pain. At the end of four months the wound had filled with granula-

tion tissue, the knee-joint was swollen, and the granulation tissue j)ro-

jected from the wound. The patient was taking morphine for the pain.

The .r-ray at this time (Fig. <S1) shows that the tumor has broken into

A:

^'*rt

, i Vr

:^^^- ^#jfce^:^:::^^

Fig. 80.—Case 2, showing tumor giant cells. Compare with Fig. 3 (photo-

micrograph by Professor C. H. Bunting of the University of Wisconsin.)

the joint and perhaps invaded the femur. This tumor was first removed

locally (Fig. 82), but later, as there was evidence of involvement of the

soft parts in the popliteal space, the limb was amputated at the junction

of upper and middle third of the femur. The pathological study shows

involvement of the lower end of the femur. Amj)utation relieved the

pain.

The unusual clinical feature in Connell's case is the intense pain until

the limb was amputated, and second, the small area involved, the lack t)f

expansion of the bone, the absence of a bone shell over the small tumor.
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Fig. 81.—Case 2, showing involvement of joint and femur.

Fig. 82.—Case 2, longitudinal section of tumor after amputation .4, granuloma

removed at second operation.
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However, apparently, niieroseopieally, it is a f,nant-eell tumor.
Ainoii<;- a miinher of eases of f,n;,nt-c(>ll tumor of the lower end of the

radius whieh I have observed, there were two in which the l)one shell was
pierced and tlie soft parts infiltrated. In these two cases, there had been
repeated trainnas and massage. It is many years since the forearms
were amputated in these patients, and there has been no recurrence.

In every tumor we see the jireatest xariation in local growth, both as
to time and as to infiltration. The giant-cell tumor is not an exception,
although in the majority of cases it tends to expand within its bone shell.

Giant-cell Timoh. RECURRExn:. In studying the .r-ray of

ConneH's second case one would consider it as i)roiX'r for curetting, and
Connell after curetting used carbolic and alcohol. Yet, there was almost
immediate recurrence, and there was never relief from pain. It would be
natural to ask, where the fault lies. We have just mentioned the second
case of Ilaussling and Martland where there was recurrence after re-

peated curettings of a giant-cell tumor in the lower end of the tibia.

1 have recorded a case in which there were recurrences after two cur-
(>ttings and resection for a giant-cell tumor of the lower end of the radius,
but this patient remained W(>11 aft(>r a third operation at which the arm
was not amputated.

:\Iy colleague, Taylor,' of riiiladclphia, curetted a giant-cell tumor of
the lower end of the femur. He did not employ an Esmarch, the hemor-
rhage interfered with proper curetting, and there was rapid recurrence.
However, the patient is well many years after amputation.
My colleague. Dr. Chambers of Baltimore, has just informed me that

a case of his which he curetted six years ago has recently recurred, and
he had to resect. The tumor was situated in the upper end of the fibula.

Da Costa curetted a tumor in the inner condyle of the fenuu-; it

recurred, but has remained well since local resection.

I- have reported most of these cases in detail. At that time I thought
that the failure to use a disinfectant after curetting M'as responsible for

the recurrences, but the cases of Connell and Ilaussling and Alartland,
\\hich I ha\e just mentioned, demonstrate that there are other factors.

I have studied microscopically the cases which recurred after curetting
and compared them with the tumors cured by curetting, and can see no
histological difference, nor is there any difference in the gross appearance
of these tumors. Therefore, the group of giant-cell tumors which have
recurred after curetting should be re-investigated. In Da Costa's,
Chambers's, Connell's and Haussling-AIartland cases we have tumors
which, on the whole, were smaller than those which have remained well
after curetting.

1 Progressive Medicine, December, 1906, p. 227.
2 Annals of Surgery, 1912, Ivi, 210.
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Glynt-cell Tumor of Pelvis. Guy Blair Denit/ before the Phila-

delphia Academy of Surgery, described a patient from the service of Dr.

Ashhurst in the Orthopedic Hospital. The boy was fourteen, and the

pain followed a definite trauma. SLx weeks before admission, he strained

his back; a month later there was a contusion in the right lumbar region.

Now the pain confined the boy to bed. He came to the hospital on

crutches with the diagnosis of arthritis of the hip. The pain was in the

right lower quadrant of the abdomen and in the region of the hip; and

in the abdominal quadrant, extending into the lumbar area, there was a

palpable mass. Apparently this was explored without first taking an

•T-ray. The gross appearance of the tumor is not described. The report

of the laboratory, from the piece removed for diagnosis, was giant-cell

sarcoma, and they were of the opinion that it belonged to the myeloid

type (after the classification of Stewart).- This patient was given

Coley's fluid. In two weeks there was relief from pain, ability to walk,

although with a limp. The tumor grew smaller, there was a discharge

through the scar, and, when the patient left the hospital eleven months

later, the tumor had almost disappeared, and the .r-ray showed a small

tumor near the fourth and fifth lumbar vertebrse. In May, 1915, about

one year and five months after the first obser\'ation, the boy was appar-

ently well.

Giant-cell tumors in the region of the vertebnB and the pelvis are less

frequent than in the long bones. They are very hemorrhagic when

explored. They never have the distinct l)one capsule of the marrow

tumor of the long pipe bone. It is hard to imagine that they can be

completely curetted away. The two cases under my observation were

incompletely curetted, and are apparently well without any other treat-

ment. Osgood, of Boston, has just related to me a case explored by a

surgeon who, on account of the extensive lesion, discontinued the opera-

tion and then proposed to the family a very extensive laminectomy.

One of the consultants, however, advised delay. The case was care-

fully studied with the .x-ray, and the tumor has disappeared.

As I have discussed under recurrences and spontaneous disappearance

and amputation, we may repeat here, that the so-called giant-cell tumor,

apparently identical in its fresh and microscopic appearance, behaves

differently in its local growth, sometimes in the same bone of different

individuals, as well as in dift'erent bones. Yet, all of these tumors seem

to have one thing in common^they do not produce metastasis; at

least, the cases under my observation have never metastasized. It

should be recorded here, as I have often done before, that some careful

observers claim to have seen cases of giant-cell tumors in which after

death the autopsy has demonstrated metastases.

1 Annals of Surgery, 1915, Ixii, 636.

2 Lancet, 1914, ii, 1236.
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Giant-cell Tumor of Phalanx. I have seen bone cysts and

myoinas occurring as marrow tiunors of the ])halanges. Recently, there

was sent to the Surgical Pathological Laboratory, a giant-cell tumor of

the end phalanx of the finger. Sievers' reports one in the second phalanx

of the ring linger. Pig. 83 pictures the .r-ray. Fig. 84 the specimen

removed which is quite like that of a bone cyst, and Pig. 85 the

Fig. 83.—^Giant-cell tumor of phalanx. (Sievers.)

Fig. 84.—Giant-cell tumor of phalanx. (Sievers.)

giant-cell tumor and the bone capsule. There was a fracture in this case

which healed, so that I am of the opinion that a benign bone cyst cannot

be excluded, and I also feel that curetting might have accomplished a

cure with much less operative efforts. As I have discussed under bone

cysts, we often find giant-cell tissue, especially in the healing stage which

is usually induced by a fracture.

iBeitr. z. klin. Chir., 1913, Ixx.w, 1.
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This case is interesting on account of its localization in the phalanx.

The man was nineteen years of age and a shoemaker; the symptom of

onset was swelling of the left ring finger. There was no pain at first,

but within six weeks pain and tenderness forced him to seek the advice

of a physician. Within twelve weeks inability to close the hand over a

tool brought him to the surgical clinic for relief.

Fig. 85.—Giant-cell tumor of phalanx. (Sievers.

In my studies^ of giant-cell tumors up till 1912 I had no record of the

giant-cell tumor in a phalanx or metacarpus, nor did I find one in the

literature of that time. I see that I overlooked the case reported by

Annals of Surgery, 1912, Ivi, 210.
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Axhausen' in whicli the K";nit-c('ll tumor was situated in the ha^al phalanx
of the thumb.

l^one cysts of the type of ostitis fibrosa ha\e been observed in the
smaller pipe bones, but most frequently when the condition has been
multiple. Muller,'- in lOOi;, resected a bone cyst from a metatarsal
bone. The cysts situated in the ])halanx, which aic reported in the
literature, have apparently been pure myxomas. In 1010, I collected

5 cases, two of which I was able to examine microscopically. The case
mentioned by Sievers, as observed by Bostrom in 1883, apparently
belongs to the type myxoma. It seems rather remarkable that the
majority of marrow tumors of the phalanges are myxomatous; of the
metatarsal or metacarpal, cysts in ostitis fibrosa; and of the lower end
of the ulna and radius, giant-cell tumors. Ilow^ever, we need a very
much larger collection of cases before we can be certain that this is

not accidental.

I have just referred to the bone cyst in the metacarpus of Landon, and
I wish to emphasize here again that some of the discrepancies in the diag-

nosis of pure myxoma, cnchondroma, ostitis filirosa and giant-cell tumors
may be due to the fact that different pathologists interpret the same
pictures differently. In many of the bone cysts which I have examined,
tliere have been typical giant-cell areas, and in many of the giant-cell

tumors, tissue identical with ostitis fibrosa in cysts. Then, again, in

bone cysts we may find islands of cartilage. Myxomatous tissue is not
unlike ostitis fibrosa. Then, again, when we have a cyst, there may be
little for examination, except the tissue between the bone lamelke of the
bone shell.

As far as tumors of the phalanges are concerned, I know from personal
observation that cures may be accomplished by curetting in the pure
myxoma and ostitis fibrosa, but I have had no personal experience with
giant-cell tumors. From our experience with this tumor in other bones,
I think we would be justified in trying cm-etting first.

However, Sievers's removal of the entire phalanx, with transplantation
of a similar bone from the toe, has demonstrated the excellent functional
result one may expect if such an operation is indicated.

Muller,3 whom I reviewed, was unable to find any medullary tumors of

the phalanges. Sievers calls attention to this in his article.

Benign and ISIalignant (?) Giant-cell (?) Sarcoma. I only use
these terms as a side-heading to draw special attention to the difference

between the giant-cell tumor and other forms of true sarcoma arising in

the marrow of long i)ipe bones. Unfortunately, there is considerable
confusion due in the first place to terminology, and in the second place to

1 Archiv. f. klin. Chir., 1911, xciv, 241.

2 University of Pennsylvania Medical Bulletin, September, 1906.
^ Progressive Medicine, Deccm})er, 1905, p. 262.

23
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calling all sarcomas of bone containing giant-cells giant-cell sarcoma.

This phase of the subject is best presented by Mathew J. Stewart/

Clinical Pathologist to the Leeds General Infirmary. The title of his

excellent contribution is: Observations on Myeloid Sarcoma, With an

Analysis of Fifty Cases.

Stewart uses the word giant-cell sarcoma to include all sarcomas in

which there are many giant cells. He divides them into two groups:

one, the myeloid sarcomas, or the myelomata of other authors, and the

other, malignant giant-cell sarcomas. But he admits that the majority

of the malignant giant-cell sarcomas might be called mixed-cell sarcomas.

Stewart has apparently given a great deal of attention to this matter,

but I have felt, from the studies of the literature and from a most careful

clinical and pathological investigation of now almost 200 bone lesions,

that it will simplify the problem to confine the term giant cell to the

distinctly benign type of tumor kno^^^l in the literature as giant-cell

sarcoma, or myeloid sarcoma. I think it would be a mistake to have a

group malignant giant-cell sarcomas. These can be easily classified

under sarcoma of bone, periosteal or medullary, and according to the

different types of cells. In a very long experience, I have never seen

among the sarcomas of bone, any cases in which, in the tumor, giant

cells predominated in the picture as in the giant-cell tumor, and, as a

rule, the giant cells present were of a different t}npe. The separation of

these tumors microscopically has not been difficult. As a rule, it is not

difficult in the gross, but there are some very malignant bone tumors

which may have the hemorrhagic granulation-tissue-like appearance of

the giant-cell tumor. The Germans apparently employ the term

myeloid for the benign giant-cell tumor, while the French and a number of

American authors employ the word myeloma for the myeloid or giant-

cell tumor. Bland-Sutton calls them myeloma, and says they do not

give metastasis, and that they differ from sarcomas. He therefore

describes the benign giant-cell tumor. Eve, however (quoted by

Stewart), expresses the opinion that myelomas differ in malignancy.

Undoubtedly, he is mixing together the two types of tumors which should

be separated. Even Stewart is rather suspicious of some of the myeloid

sarcomas or giant-cell tumors, and he sees no reason why occasionally

there should not be a sarcomatous transformation with metastasis.

Adami favors tliis view; Sims Woodhead looks upon the giant-cell tumor

as a spindle-cell sarcoma containing giant cells. INIaybury is quite con-

vinced that he has some cases of giant-cell sarcoma which have killed

by metastasis.

Stewart pictures a photomicrograph of a benign giant-cell tumor in

contrast to a malignant giant-cell sarcoma. I am sorry the illustrations

are not good enough for reproduction, but I would not call his malignant

1 Lancet, November 28, 1914.
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giant-cell sarcoma (jiani crJI at all. It is a fully dcwlopcd and appar-

ently very malignant mixed-cell sarcoma.

While Stewart was studying his benign giant-cell sarcomas, he also

looked over the material of other sarcomas of bone, and while he was

able to find 50 examples of the benign or myeloid sarcoma, he picked out

5 malignent giant-cell sarcomas. Among the benign, 35 were situated

on the jaw; among the malignant, 1; among the l)enign there were

11 examples in the long pijK' bones and 4 in other bones. In the 4

malignant cases, 2 were at the lower end of the femur, and 2 in the upper

end of the tibia. All of these 5 cases were radically treated, those on the

limbs by amputation. I )eatli took place in every case in from six months

to three years from metastasis to the lung without local recurrence.

I would urge against the emi:>loyment of the term malignant giant-cell

sarcoma. It is of the greatest importance to difi'erentiate between the

different types of marrow tumors, because, as a rule, the operative treat-

ment varies. Stewart apparently had an opportunity to examine the

microscopic nodules in one case of lung metastasis, but he does not say

whether he found giant cells of the type observed in the giant-cell tumor.

Stewart, after his investigation, agrees with the position I have taken

in the reviews in Progressive ^Medicine—that the myeloid sarcoma or

giant-cell tumor should be recognized as such and subjected to conserva-

tive treatment first, curetting if possible, with resection for second choice,

and amputation as a last resort.

INluLTiPLE Giant-cell Tumors of Bone. Except for the more

malignant periosteal and marrow sarcomas, the majority of bone lesions

which appear as a single focus may also be observed as a multiple lesion.

Not infrequently the multiple bone lesion may appear clinically with

symptoms referred to a single focus only. In the first case of multiple

myeloma which I had the op])()rtunity to observe, there were no symp-

toms except swelling of the outer third of the clavicle, and no signs of a

multiple bone lesion at the time of the first observation beyond Bence-

Jones bodies in the urine. Later, the .r-ray revealed foci in many other

bones, and the autopsy confirmed these findings.

I wish to emphasize this point. Pain and tenderness in the region of a

bone or joint should suggest an .r-ray study. The finding of a single

bone lesion, whether of the periosteum or marrow, is an indication for

further .r-ray studies.

I am so convinced of the importance and the necessity of taking

.T-rays of a number of bones that it is my opinion that the rontgenologist

or the hospital should allow this to be done without fiu'ther charge unless

the patient can afford it. I have just seen, within a few days, a case in

the private ward of a great hospital where the hos])ital charge for each

additional plate was so excessive that this individual patient could not

aiford it,
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F. R. Haussling and H. S. Martlandi report an interesting observation

from the City Hospital in Newark, New Jersey. They summarize their

first case, in which there were multiple tumors, as being identical macro-

and microscopically with their second case, in which there was but a

single giant-cell marrow tumor. They express the opinion that their

multiple case of giant-cell tumor is unique as it represents a clinical and

pathological picture never before described in the literature.

Each tumor, as stated before, was a local gro\\i:h identical with all the

other bone tumors, and identical with the gross and microscopic appear-

ance of the single giant-cell lesion.

That is, this multiple giant-cell tumor is a condition analogous to

multiple myeloma, multiple tuberculosis, multiple ostitis fibrosa, etc.

In these multiple bone lesions, each lesion is a primary local change in

the bone in which it is situated. The etiological factor may be identical

for all. We know this factor in tuberculosis and in osteomyelitis, but

the cause has not been discovered in multiple myeloma, giant-cell tumors

and ostitis fibrosa.

I cannot agree with the authors that their observation of the multiple

lesion has never before been described in the literature. They give no

reference to the literature on this subject, and apparently they have not

read my- article in 1910 in which I give about twenty references under

the title: ^Multiple Lesions of Bone, Cysts, Ostitis Fibrosa and, Giant-

ccU Sarcoma. In this list there is a reference to Rehn'' who reports a

case of nudtiple ostitis fibrosa with giant-cell tumors—a clinical and path-

ological picture very similar to that of Haussling and iNIartland. F have

critically reviewed this case. Rehn, however, calls his case multiple

sarcoma in ostitis deformans, yet, histologically, the tumors were all

ostitis fibrosa and giant-cell tumors. His illustrations are now of greater

interest than when I referred to this article in 1906, ten years ago. His

Plate IX pictures the gross appearances, and Plate X the microscopic

appearance.

Haussling and Tvlartland apparently read only my^ contribution on

giant-cell tumors. This was distinctly supplementary to my first paper

written in 1910, but on page 465 I referred to my previous article. In

my second article, I was interested only in the examples of single tumors

and in the possibility of a cure by curetting.

These authors also make reference to Progressive Medicine, for

Deceml)er, 1913, Init apparently failed to read what I had to say on

page 290 on multiple ostitis fibrosa.

Hausslimi and MartknuVs Case of Multiple Ciant-ceU Tumor.

The patient was a female, aged twenty-five; observation in June, 1915.

1 Annals of Surgery, 1916, Ixiii, 454. - Ibid., Hi, 185.

3 Archly f . kiln. Chir., 1904, Ixxlv, 426.

^ Progressive Medicine, December, 1906, p. 226.

^ Transactions of the American Surgical Association, 1912, p. 503.
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Tlie (lisciisc iH'^iin witli onhirjiemcnt ol" tlic rii;lit iipi)t'r juw in Au<;iist,

1914, ten inoiitlis before admission to the hosiMlal, and six months after

considerable hemorrhage following a miscan-iage. Two months after

swelling of the jaw, there was a fracture of the rigiit fenuir, which was

treated in tiie City Hospital, but there is no note that an .r-ray was

taken either of the fracture or of the swelling of the jaw. This would be

quite int(M'csting, because without nuich doubt the bone lesion was j)res-

ent at that time. She left the Jiospital with union and no deformity.

^^'c know that pathological fractures may heal. In four months she

observed a swelling of the left tibia in the middle third. She was preg-

nant during all this time, because in May, one montli before admission

to the hosi)ital, she gave birth to a healthy child. I mention this, be-

cause i)regnancy and hemorrhage are beginning to be appreciated as

etiological factors in certain pathological changes in the entire skeleton.

The patient came into the hosi)ital because of dyspnea, palpitation and
bone })ains. The most marked feature at the examination was the pres-

ence of multiple bone tumors, varying in size from an English walnut

to a hen's egg. Their distribution was as follows: Right upper jaw, left

clavicle near the sternal notch, right clavicle near acromial tij), middle of

left tibia, right seventh rib. In addition to these palpable tumors, the

.r-ray revealed lesions in the femiu-, both fibula?, and a little later in the

right hinnerus and i)elvis. In the .r-ray, these tumors belong to the

group in which a bone shell is preserved about the marrow focus produc-

ing expansion. Bone cysts, giant-cell tumors and multiple myeloma in

the great majority of cases are the lesions producing such an .r-ray

picture, but there are exceptions. The .r-ray of the clavicle in this case

shows less preservation of the bone shell and reminds me more of the

picture in my observation of nuiltiple myeloma in which the clavicle was
the site of the first lesion.

In this interesting observation of Haussling and ^Nlartland, no Bence-

Jones bodies were foimd in the urine, the ^Yassermann was negative, the

blood showed a mild secondary anemia.

About three weeks after observation, the focus in the left tibia was
explored. They describe the red granulation tissue and the free bleed-

ing when it was curetted. They picture the .r-ray of the exi)ansive

tumor of the left fibula and give a very good photomicrograph of the

microscopic appearance. From the latter we must agree with their

diagnosis of a giant-cell tumor.

The unique feature of the case, the one that should be emphasized, is

that within two months they performed a second operation, curetting

out the other marrow lesions. In all of the wounds, the cavity was
swabbed out with pure carbolic acid followed by alcohol, and the wounds
closed. Then they describe the smooth periosteum and unbroken bone
shell and that each tumor was composed of red gramdation tissue.

In my personal experience, and in the review of the literature, I know
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of no similar observation in which all the foci have been attacked in this

manner, and I think we should congratulate the authors upon the cour-

age of their convictions and upon the most satisfactory result in their

case. In November of 1915, three months after the second operation,

the lesion in the lower right femur was explored. I am particularly

interested in the brief sentence describing the tumor here: "This tumor

mass proved to be quite cystic with very little of the characteristic tissue

in its wall." Here we have, therefore, at least one lesion that was cystic

and in which the giant-cell tumor did not predominate.

I have just re-read Rehn's original article, and I think we can recognize

the analogy in the two observations.

Metastatic Tumors of Bone. Risley,^ of Boston, after an investigation

of this subject and the review of some 15 contributions, gives the follow-

ing summary:

1. Metastasis takes place probably by centrifugal spread along the

lymphatic plexus of the deep fascia in most cases.

2. Bone metastases occur almost entirely in the areas of the body

subject also to skin nodule metastases, i. c, everywhere proximal to the

elbow- and knee-joints. Bones distal to these joints are very rarely

involved.

3. ^Metastases are more common after cancer of the breast than any

other organ, the prostate and thyroid being the next most common.

(Hypernephroma of the kidney is not considered in this series.)

4. The liability of a bone to cancerous invasion increases with its

proximity to the site of the primary focus. Thus the sternum and ribs

are affected about equally and more frequently than any other bones.

The spine, femur, humerus, pelvic and cranial bones come next.

5. The character of the secondary lesion always corresponds to that of

the primary growth.

6. The frequency after cancer of the prostate may be as high as 25

per cent.

7. The vertebrae are the favorite seats of attack in scirrhus of the

breast.

8. The percentage of vertebral metastases is nearly 25.

9. Spontaneous fracture is present in about 24 per cent.

10. Pain is the only characteristic symptom.

11. Visible or palpable tumor is rare, while spontaneous fracture is

quite common.
12. We may set down the following points as diagnostic aids: Any

fracture of a long bone occurring as a result of a trivial injury should

immediately suggest the possibility of metastases and lead to careful

search for the primary newgrowlh. In all cases of painful paraplegia, a

neoplasm should be suspected.

1 Boston Medical and Surgical Journal, April 22, 191.5, p. .584.
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A diagnosis of prinuiry hone tumors should never he made without
very careful examination of the abdomen, mammary glands, prostate,

and thyroid for malignancy. It is rare that careful search will fail to

reveal the primary fcjcus.

To supplement Risley's review, 1 would refer to the splendid article of

Scudder' who reports cases of metastases to bone from h.vpernephroma,

with illustrations and the literature. Since then I have found no further

references to this subject in the literature.

In the contribution by Ilawley,- there are tlu-ee excellent .r-ray pictures

showing the bone tumors metastatic from cancer of the breast, and he
also reproduces some illustrations from Kaufmann showing the picture of

osteoplastic "carcinose" (Figs. 86, 87 and 88).

Fig. 86.—Osteoplastic "carcinose." (Hawley, after Kaufmann.)

I have operated only once for a metastatic bone tumor. In this case

I amputated the right arm at the shoulder on account of the intense pain

associated with the carcinoma of the shaft of the humerus. Later, I did

the complete operation for cancer of the left breast. The patient was
comfortable and free from symptoms for over two years. Hawley
mentions this case.

Recently, Dr. Miles Porter, of Fort Wayne, resected the upper end of

the femur for a carcinoma of the bone metastatic from a tumor of the
breast. The patient was incapacitated and in pain because of a patlio-

1 Annals of Surgery, 1906, xliv, 851. ''Ibid., 1910, li, 636.
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logic fracture. The operation relieved the pain, and the patient was able

to be up and about for the few months before she died of internal

metastasis.

The most distressing side of metastatic carcinoma of bone is seen in

the cases of involvement of the vertebrfe. Pain is intense. In some

cases there is moderate relief from absolute rest in bed. However, in

one of my observations, the woman lived almost eight months—bed-

ridden and in continuous agony. Paraplegia is apparently the excep-

tion, even with extensive metastases to the vertebrae. On the other

Fig. 87 Fig. 88

YiG, 87.—Longitudinal section through a carcinomatous rib. In this case metas-

tases also in the pelvis, vertebra?, right femur, and right humerus.

FiQ 88.—Part osteoclastic, part osteoplastic "carcinose" of the vertebrae—fifth

dorsal to second lumbar. (Hawley after Kaufmann.)

hand, we may observe cases with extensive bone metastases to ribs and

vertebrae without any symptoms. Pathological fracture does not always

occur, perhaps due to the fact that the cancer cells excite new bone forma-

tion. In sarcoma, pathological fracture is the rule after the tumor has

reached a certain growth.

I have observed one case of metastasis to the tibia and one to a phalanx

from cancer of the prostate. I have never seen skin metastases from

cancer of the prostate or thyroid. Skin metastases are not infrequent

from cancer of the stomach, but bone metastases are rare.

The note by Risley that spontaneous fractures occur frequently is
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probably duv to the fact that his statistics arc based on hosi)itaI eases,

while mine iiiehule all eases. I was surprised to find the frequency of

bone metastases when we tli(»rou,!j;hl\ investigated the results in cancer

of the breast and took routine .c-rays when the patients complained of

pain. The longer they live after operation, the greater tiie probability

of bone metastasis.

Thyroid Tumors of Bone. In Progressive Medicine for bS99, I called

attention to the fact that single and multii)le thyroid tuuK^rs had been

observed in the bone, some from distinctly malignant neoplasms of the

thyroid, other from thyroid tumors which microscopically were benign

adenomas. At that time 1 reviewed the article by Ilonsell.'

It is very interesting to find that J. P. Kanoky,- in reporting this

one observation, apparently brings the literature up to date. The case

reported by him was first obscr\ed by Zwart, of Kansas City. The

unusual features are: A goitre treated by injections in 1903; the excision

of the goitre in 1905; it proved to be a benign adenoma of the right lobe.

The patient remained well until 1910 and then observ^ed the pulsating

tumor on the left side of the skull. An attempt at operation, within three

months after the tumor was first observed, was discontinued on account

of hemorrhage. Two years later, exophthalmos developed, with increase

in size of the pulsating tumor illustrated by the author in photographs

and .T-ray. In January, 1913, the patient died after ligation of the

common carotid artery, about three years after the onset of the tumor

in the skull and ten years after the injections into the goitre. The

microscopic study of the tumor, removed after death, showed benign

thyroid tissue and no evidence of malignancy. The patient apparently

did not present thyreotoxic symptoms.

The author also gives an excellent resume of the literature and a brief

summary of a number of cases, among them there are quite a few pul-

sating bone tumors. Personally, I have observed but one pulsating

tumor—a giant-cell tumor.

Kanoky overlooked a very excellent article by Karl Kolb'* who gives

literature not noted by Kanoky, while the latter's article contains

references not given by Kolb.

Kolb finds that the majority of bone tumors appear in the skull or

spine first. The long pipe bones are involved less frequently. In a

number of cases, there is no evidence of a thyroid tumor and no history

of thyroidectomy. At autopsy, the lungs usually show metastatic

nodules, although before death there may be no physical signs or syni])-

toms of such. The metastatic tumors as a rule grow slowly, and recur-

rence after operation takes place slowly. Both, Kanoky and Kolb over-

» Beitr. z. kUn. Chir., 1899, xxiv, 112.

^ Surgery, Gynecoloj^y and Obstetrics, 1910, xxii, G79.

3 Beitr. z. klin. Chir., 1912, Ixxxii, :«1.
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look the report of Giiibe' whose case is mteresting because it was a soH-

tary thyroid tumor occupying the outer third of the clavicle and suc-

cessfully removed.

Hemorrhagic Cystic Sarcoma (Bone Aneurism). I discussed this subject

first in Progressive Medicine, December, 1913, p. 298, giving the

literature and my personal experience with 5 cases. My last observa-

tion described there and illustrated in Fig. 68 and 69, is apparently well

now more than three years since the amputation. But one of my- pre-

viously reported cases was free from recurrence almost three years after

a shoulder-joint amputation. This type of tumor may also be observed

in the soft parts, and here may be mistaken for a hematoma. When the

hemorrhage is excessive, the narrow zone of tumor tissue may not be

seen in the gross. I remember some two years ago performing a shoulder

girdle amputation for a recurrent tumor in the region of the scapula after

resection of the upper half of the humerus for a tumor of this kind.

When the specimen reached the laboratory, they could find nothing but

the hematoma, and greatly feared that an unnecessary amputation had

been performed. I, however, was able to demonstrate tumor tissue in

the wall of the hematoma, and the microscopic section revealed the same

picture as seen in the primary tumor of the humerus. The case reported

by C. E. Royce,^ Pathologist of the University of Iowa, is interesting,

because the tumor pulsated and the diagnosis of sarcoma was made from

the typical cells found in the aspirated blood. As far as I know, this is

the first case of sarcoma of this type diagnosed in this way, at least I have

met with no similar example in the literature. I have had one of my own.

Royce allowed the aspirated blood to stand over night. Then the

blood clot was hardened in 10 per cent, formalin; it was later imbedded

in paraffin and cut. The excellent histological picture is shown in Fig.

89. The patient was aged nineteen; the pain and swelling of the right

shoulder had been present four years and had begun after a trauma.

The growth had been slow. Fig. 90 shows the tremendous destruction

of the scapula.

These hemorrhagic cystic sarcomas, wherever they may appear, are

rather remarkable tumors, and those appearing in the marrow of bone

are quite different from the usual malignant sarcomas in that the dura-

tion of the disease is longer and a bone shell may be preserved. In one

of my cases there had l)een symptoms—pain and swelling in the region of

the ankle—for twenty-five years, sufficiently severe to confine him to bed

only fourteen months. The bone shell was preserved in this case. Per-

haps this explains the intense pain, as the cavity was filled with blood

under tension. In the second case there had been pain in the region of

' Bull, et Mem. de la Soc. de Chir. de Paris, 1909, xxxv, 117; Centralbl. f. Chir.,

1910, xxxvii, 97.

2 Annals of Surgery, 1910, Hi, 178, Case 2.

^ Surgery, Gynecology and Obstetrics, 191G, xxiii, 74.
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the shoulder four years, but rai)I(l swelling after an iujury ouly six mouths
before observatiou. Here the boue was aluiost couii)letely destroyed,

and there was a hutre cavitv filled with blood with a bit of the head of the

r

Fig. 89.—Photoiiiicro»;niph showing an island of tumor cells surrounded by red

blood cells. (Royce.)

Fig. 90.—Rontgenogram showing cavity formation within the tumor. (Royce.)

humerus in the upper portion and the abruptly destroyed middle third

of the shaft of the humerus in its lower portion. In the third case the

symptoms were of but foiu* months' duration after a trauma. Here the
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bone shell had been destroyed, there was a huge hematoma in the soft

parts. These three patients died of metastases.

The fourth case reported in Peogressive jNIedicine^ I remember

most distinctly, because I only saw the tissue curetted from the wall of

the bone cavity. This tissue looked like a giant-cell tumor. The frozen

sections, however, showed a malignant round- and spindle-cell sarcoma.

My colleague Dr. Finney, who operated, thought it was a giant-cell

tumor, although the neoplasm itself was chiefly blood. This has been a

remarkable case in its result. The patient is now living and well three

years since my report and six years since operation. Coley treated this

patient with his toxins, and then amputated at the shoulder-joint; he

then removed a recurrent tumor in the axilla. I have examined all the

sections except those of the tumor in the axilla. It is not a giant-cell

tumor, although there are some giant cells. Stewart would probably

call it a malignant giant-cell sarcoma. The remarkable thing about this

case is that the patient is well, because before amputation there was a

number of ciu"ettings. The fifth case I have just mentioned is interest-

ing, because similar to the majority of the others there was a long history.

During eighteen months, the patient, after careful investigation and

a:-ray studies, was treated for chronic arthritis of the knee. I found

the tumor only after exploration. I have just seen what, I think, may
prove the sixth case, and I am beginning to feel suspicious of bone

shadows resembling bone cysts or the giant-cell tumors in older people

complaining of much pain and tenderness and having a clinical picture

like artlii'itis. From this limited experience, pain and tenderness are

greater in the central hemorrhagic cystic sarcoma than in the giant-cell

tumor or bone cyst.

I am sorry that Royce did not have an opportunity to see his tumor

and to describe its gross features.

1 have just ascertained that the fom-th case of bone aneurism of my
series, referred to Dr. Coley- for treatment with toxins, has been

reported by him.

Sarcoma of Bone and TraUxMA. Finkelnburg^ relates the following

case, from which he concludes that trauma was the etiological factor in

the development of a sarcoma : A soldier, aged nineteen, was thrown to

the ground, contusing the right thigh on a railroad rail; there was

immediate swelling and ecchymosis; the soldier was able, however, to

return to the trenches after tliree days' rest; at the end of four weeks

there was sufficient pain to bring him back to the hospital. An .r-ray,

five weeks after the injury revealed a sarcoma of the femur. The thigh

was amputated, but the patient died of lung metastasis.

^ Loc. cit.

2 Annals of Surgery, 1914, Ix, 561.

^ Deutsche med. Wchnschr., 1915, xli, 1561; review in Surgery, Gyneeology and

Obstetrics, 1916, xxii, abstr. p. 389.
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Fiiikt>liil)ur<,' reasons that the trauma was a severe one; tlie tumor
developed at the site of the trauma; if sarcoma had been ])reseMt at the
time of the injury there would i)nil);il)K- haxc hccn a fracture, or the

growth of the tumor would have prevented the patient from returning

to work. The trauma excited growth in eml)ryonie rests.

Bone Transplantation. K. vSievers' is interested chiefly in the fate of a
transplant of an entire hone with its cartilage intact at both ends. He
writes that we are familiar, both experimentally and clinically, with
tlie fate of partial transplants in all of whieli the marrow cavity has been
ex])osed by longitudinal or horizontal section. But with regard to the
fate of the whole-l)one transplant, there is less experimental and clinical

experience. Yet, in 1908, Lexer substituted the phalanx of the toe for

one of the finger, because the latter was the seat of an enchondroma.
Wolff, in 1910, performed a somewhat similar substitution for tubercu-
losis. Goebel's transplant was similar to Lexer's.

Fig. 91.—(Sievers.)

Sievers performed a similar transplantation for a tumor in the mid-
phalanx of the ring finger which he looked upon as a cystic giant-cell

sarcoma. ^I'o restore the toe from which he removed the phalanx, he
transplanted a piece of tibia. In both instances, good function remained.
When one must remove a phalanx or metacarpus, we now have a

method of substitution which will restore function. I^am,^however,
not con\-inced that after the r(>mo^•al of a phalanx or metacarpus, it is

really necessary to transplant a whole bone with its cartilage. I am
inclined to think a tibial partial transi)lant could be cut exactly to the
required size and that transplanted fascia could be substituted for carti-

lage. But I have as yet no cases to prove the ])()int.

In his case he also transplanted the joint capsul(% but seems to think
that he would not do this again, because he attributes a great deal of the

1 Beitr. z. klin. Chir., 1913, Ixxxv, 1.
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swelling and edema that occurred in the finger after operation to the

presence of capsular tissue. Fig. 91 is an .r-ray of the finger with its

Fig. t)2.— (Sievers.

Fig. 93.—(Sievers.)

transplant and Fig. 02 of the toe with its transplant, while Figs. 93,

94, 95 and 9(i picture the hand and foot.

I w4sh to emphasize this case here, because my observation teaches

me that the younger groups of surgeon in out-patient departments are

apparently missing many opportunities not only for the investigation
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Fig. 94.— (>^iovors.)

Fig. 95.— (Sievcrs.)

Fig. 96.—(Sievers.)
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of tumors in the region of the fingers, but for operative measures which

have for their object not only the cure of the disease, but the restoration

of function of hand and foot. Too many fingers and toes are sacri-

ficed, as this is a quick and simple operation, while operations similar to

those just reported demand a knowledge of the literature, and willing-

ness to sacrifice time for the benefit of the patient. As I recollect the

literature on diseases of the fingers and toes and on conservative opera-

tions, I cannot at the present moment recollect any from American litera-

tm-e, while I have reviewed in Progressive jNIedicine many from

German sources.

Transplantation of Fibula for Humerus. Elsberg^ resected the

head and two inches of the shaft of the humerus; into the defect he trans-

planted five inches of the upper end of the fibula; the head of the fibula

was placed into the glenoid cavity and the other end was wedged into the

shaft of the humerus. The operator lays much stress on the fact that

he isolated the tendons of the intraspinous and teres minor, and sutured

the tendons to the upper end of the fibula. The patient, an oculist, was

able to use this arm to operate within five and one-half months.

My own experience teaches me that this is the best method when one

must resect portions of the humerus. The point of tendon suture men-

tioned by Elsberg should be borne in mind. It is usually not done. I

may be able at a later time to ascertain whether it is really necessary.

The cases with which I am familiar have good function for ordinary

things, but none of them are surgeons. It seems to me this transplan-

tation of the fibula, even if there is one horizontal cut exposing the

marrow cavity, is practically the same as the transplantation of a small

pipe bone intact. Apparently, Sievers- did not look upon cases of this

kind as evidence suggesting that such implants would live. The fibula

has been used for transplants more than any other bone; the tibia has

been employed most to supply chips of various sizes.

1 Annals of Surgery, 1916, Ixiv, 106.

- Loc. cit.



PRACTICAL THERAPEUTIC REFERENDUM.

liv II. \{. M. LANDIS, M.D.

Adrenalin. I )iiriiiji the recent epidemic oi' acute ixjliomyellt'is consider-

able discussion luis been aroused as to the value of adrenalin advised by
Meltzer. In a recent article, Meltzer^ has replied to his critics and gives

his reasons for advocating this method of treatment. He points out that

his suggestion was not an idle one but is one which is based on physiologi-

cal and experimental facts.

^Nleltzer's procedure is as follows: As soon as the diagnosis of polio-

myelitis is established, 2 c.c. of 1 to 1000 solution of adrenalin should

be injected into the spinal canal every four to six hours. Before the

first injection is given, a fairly large quantity of spinal fluid should be

withdrawn, the c^uantity being in proportion to the pressure prevailing

in the spinal canal. The subsequent injections should be made without

regard to the presence or absence of spinal fluid. Unless the pressure

appears to be very high, he advises that in advanced cases not much
spinal fluid be withdrawn, because at this stage the spinal fluid may
already contain some useful antibodies. All injections should be washed
in with 2 c.c. of normal salt solution, but, if no spinal fluid is present, the

adrenalin should be washed in with at least 5 or G c.c. of salt solution; on
the pressure of fluid in the spinal canal the adrenalin will more readily

spread over the cord. In serious cases the quantity of adrenalin ad-

ministered may be as much as 3 c.c. to each injection. In cases in which
the encephalitic symptoms are predominant, however, greater care should

be exercised with reference to the quantity of the injected adrenalin; it

should be used in proportion to the exciting effect which the injections

may jjroduce. In some of his experimental work, ]\Ieltzer found that

adrenalin was often destroyed when mixed with human spinal fluid. lie

prefers therefore that the injections should be given oftener, at least every
four hours when possible. The injections should be continued until four

or five days after all paralysis has disappeared, or at least until no further

reduction in the extent of the paralysis has taken place.

In addition to the use of adrenalin, ^Meltzer believes that oxygen should

be administered under pressure in respiratory rhythm. He has de\-ised

an apparatus for this purpose which permits the oxygen to be forced into

the mouth under i)ressure. As a rule, the patient adapts his own respira-

tion to the rh}thm of the apparatus.

1 New York Medical Journal, August 19, 1916.

24
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As the result of experimental work, E. D. Browii^ states that his ob-

servations tend to show that when adrenalin is perfused through the

cerebral circulation, it may, in a certain proportion of cases, cause a

slowing of the heart, and that this slowing is, at least in part, due to direct

stimulation of the vagus centre. There is also some evidence which

strongly suggests the probability that the drug also stimulates the vaso-

motor center. The effect on the respiratory center is variable.

Muto" has studied the action of adrenalin on the secretion of sweat.

In a number of animals in which he had injected adrenalin intra-

venously or subcutaneously, the sweating was marked. In one horse

under the influence of adrenalin, the total amount of sweat collected

amounted to 1280 c.c. Muto undertook the research in order to deter-

mine whether or not the sweat glands are innervated by the sympathetic

system exclusively. His results indicate that both the sympathetic and

parasympathetic systems are involved. The latter predominate in man,

cats, and cattle, while the former is chiefly involved in horses and sheep.

Antitoxic Sera. Antidiphtheritic Serum. During the past few

years attention has been called in this review to the increasing number
of physicians who advocate the intravenons or intrantnscular method of

administering antitoxin in severe cases of diphtheria. Dupaquier^ re-

ports 82 cases, 21 of which were of a severe type. Eight of the 21 severe

cases died. He believes that the intravenous method is the one of choice.

The temperature drops to normal in from twelve to twenty-four hoiu's,

the membrane disappears quickly, the symptoms abate more quickly

than when the other methods are employed, complications are fewer and

the convalescence is shortened. Another factor in fa\()r of this method

is that the numl)er of " carriers" is lessened.

Dupaquier states that the intravenous method also results in a great

saving of serum, as the amount used is far less than in the other methods.

In most of his cases, an initial dose of 10,()()0 units was all that was given.

He suggests that serimi used intravenously be made of a greater dilution,

if possible a high dilution of dry globulins, not a concentrated solution,

and that it should be clear, not cloudy. The serum should be warmed
and administered at the temperature of the body. Finally, he recom-

mends that the gravity method should be used instead of the hand-

syringe " push method."

Dupaquier recommends that the injection should not be made at once,

in those walking into the hospital, or after exertion of any kind. There

should be a rest of at least one hour in bed before the injection is made.

Woody/ who has previously advocated the use of intramvscvlar in-

jections, has again reported on the method. The advantages over the

1 Journal of Pharmacology and Experimental Therapeutics, April, 1916.

- Abstract, Journal of the American Medical Association, May 27, 1916.

^ New Orleans Medical and Surgical Journal, September, 1915.

* Pennsylvania Medical Journal, December, 1915.
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subcutaneous method are: (1) More rai)i(l absorption, tiuieker tliera-

})eutie action; (2) need for a smaller dose of antitoxin to i)roduce identical

effect in the same patient, and, therefore, (3) economy in use of anti-

toxin; (4) intramuscular injections are less painful; (5) they are less

liable to be followed by abscesses; (()) the techuic is cjuite as simple as

that of subcutaneous injections; (7) there are no unfavorable results of

the intramuscular injection which Tniu:ht be considered as contra-indica-

tions to its use.

The injection is made in the middle of the outer aspect of the thi<fh.

The skin receives two coats of a 5 per cent, tinctiu'e of iodine and the

needle is j)lun<!;ed well into the muscle. After tlie injection is made, the

skin is sponged with alcohol and a sterile u'auze pad oi" cdllodion drcssiuf^

api)lied.

In a series of 000 cases treated by this method, Woody states that the

initial dose varied from '.\M){) to ]()(),00() units and rarely was it necessary

to give a second dose. He states that the bulk of antitoxin and the

ex])ense are cut in half. Of the 600 cases treated, 33 died, a mortality

of but 5.5 per cent. In the entire series the location of the process was

as follows: Laryngeal, 89 cases; tonsillar, 298 cases; faucial, 21 cases;

nasal, 30 cases; tonsillar and faucial, 40 cases; nasal and laryngeal, 2

cases; tonsillar and nasal, 38 cases; tonsillar, faucial and nasal, 3 cases;

tonsillar, faucial and laryngeal, 1 case.

KosseP reviews the changes which have been wrought by diphtlicria

aiififo.riu during the past twenty-five years. In Ai)ril, bS93, were pub-

lished the first cases of antitoxin-treated diphtheritic cliildren. At this

time the mortality from diphtheria in German cities of over b5,000

inhabitants ranged from 85 to 130 ])er 100,000 inhabitants. After

dii)htheria antitoxin came into clinical use, in 1895, the mortality

dropped to 50, and since 1899 has never reached 30, keeping on

a level line between 21 and 29.

Since tlie introduction of the Schick rcactiuii it is now possible to de-

termine cases in need of immunization and those who possess a natural

iimnunity. The })ractical use of the test is illustrated ])y an experience

related by Veeder."^ A child was admitted to the liospital with negative

cultures for diphtheria at the time it entered. Several weeks later it

dcA'clopcd clinical diphtheria, to which some 2G children were exposed to

a greater or lesser degree. A diphtheria toxin test ("Schick test") was

made, and 8 reacted positively and 18 negatively. No further attention

was ])aid to the 18 negative cases, but the 8 positive cases were ])assively

immunized by injecting antitoxin and no further cases of diplitheria

developed. Thus the cost of immunizing IS children, together with the

unpleasant skin reactions and sensitization which so frequently follows

' Dcutsch. med. Wchnschr., December 2, 1915.

- International Clinics, vol. iii, 2Gth series.
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injections of antitoxin, was avoided in over two-thirds of the cases. The

same procedure may be followed in private families and in orphanages.

DljMheria Immunization. In their paper entitled "Active Immuni-

zation with Diphtheria Toxin-Antitoxin and with Toxin-Antitoxin com-

bined with Diphtheria Bacilli," Park and Zingher^ draw the following

conclusions

:

1. Individuals who, before treatment, give a negative Schick reaction

are immune probably for life and, therefore, it is not necessary to inject

them, when exposed, either with antitoxin or toxin-antitoxin.

2. Those who give a positive Schick reaction and are exposed to diph-

theria and in immediate danger should receive either antitoxin alone or,

if a longer protection is desired, both antitoxin and toxin-antitoxin.

3. For the general prophylaxis against diphtheria in schools and com-

munities, excluding immediate contacts, a mixture of toxin-antitoxin

alone (from S5 to 90 per cent, of the L + dose of toxin to each unit of

antitoxin) or toxin-antitoxin plus vaccine of killed diphtheria bacilli is

recommended. The dose is 1 c.c. of toxin-antitoxin and 1,000,000,000

bacteria injected subcutaneously and repeated three times at intervals

of six or seven days. Sufficient time has not as yet elapsed to judge the

value of adding the injections of the bacilli to the toxin-antitoxin.

4. The early and the late results of active immunization should be

determined with the Schick test. Early results are those obtained by

the application of the test within four weeks, and late results from four

months to two years after the immunizing injections.

Antitetanic Serum. While tetanus antitoxin has not fulfilled the

hopes for a cure which were at first claimed for it, KosseP states that this

war has demonstrated most emphatically its value in prevention. This

statement is amply justified by reports made during the first year of the

war and by those recorded for the past >ear. Wolf^ states that, follow-

ing the decree of the German authorities that every wounded soldier be

given a preventive injection of tetanus antitoxin, the number of cases of

tetanus dropped off to almost zero. The facts, as related by Wolf, indi-

cate that the preventive injections are an almost certain protection

against tetanus and that the injection need not be made at once. It may

be delayed till the following day without detracting from its efficacy.

Extraordinarily good results are reported by Kiimmell.^ In an

inquiry which he made in various German hospitals as to the occurrence

of tetanus diu'ing the ten or eleven months since the wounded have been

given prophylactic injections of tetanus antitoxin, he obtained the fol-

lowing facts: In one hospital, that previously had had numerous cases

of tetanus, there was only one instance among 700 wounded and in this

1 Journal of the American Medical Association, 1915, Ixv, 2216.

- Deutsch. med. Wchnschr., December, 1915.

^ Miinchen. med. Wchnschr., September 28, 1915.

* Berlin, klin. Wchnschr., April 17, 1916.
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case tlie mail. tlir()uji;h a mistake, had tailed to reeei\'e an iiijeetioii. At

another ])lace. amoiif^ I.")'),') severely wounded men, only one ease de\('l-

()])e(l, and that ended in reeo\-ery. ] )ui-inj; the perioti in (piotion, k'iiin-

mell was able to learn of" l)iit 42 eases known in army circles, althon<^li

tlie (-(Hiditions were essentially tiie same as diiriii}; the ])eriod ])rior to the

use of routine injictions. lie ein])hasizes the tact that the ])rotection

•jiven hy the i)ro])hylactic injection lasts for only about fifteen days, and,

if the wound is much contaminated, only about a week's ]>rotection can

be counted on. If any oi)erati\e interference is contemplated, another

injection should be given even if a com])aratively lonp; interval has

elai)sed since the first one. This point is also emi)]iasized by Mac( 'on-

key.' He states that when an operation is proposed in wounded who
ma\' have been infected with tetanus bacilli, it is im])erative to bear in

mind that there may be toxin circulating in the body. For this reason a

large ])ro|)hylactic injection is necessary, and it should be given in sucli

a way as to ensure that there is no free toxin in the blood at the time of

the operation or for sometime after. ]\Iac('onkey l)elieves that those

eases of tetanus which develop some weeks after the receipt of an injury

may be (hn.^ to the reactivation of a quiescent focus by too early or too

energetic active or passi\e movement. A remarkable case of tardy or

delayed tetanus is reported by Deutschlaender.- The case was that of a

young man who (Uneloped fatal tetanus five months after a grenade

wound of the chest. He had been given tetanus antitoxin at the time.

One hundred and forty days after the infliction of the wound, he col-

la])sed after a change of the dressings. The sym])toms of tetanus

quickly de^•eloped and a fatal result occurred in twenty-four hours. In

this case the germs were evidently encapsulated, and, as the result of

changing the dressings, some disturbance was produced which enabled

the germs to enter the circulation.

MacConkey-^ adds to the favorable testimony regarding the pro])hy-

lactic use of the antitoxin. His experience has been gained through the

use of from oUO to 1000 United States army units of tetanus antitoxin.

Kobertson'' states that in the great majority of cases the subcutaneous

injection of 20 units of tetanus antitoxin immediately after an injury

will certainly prevent the occurrence of tetanus. He believes that the

flelay of a few hours in making the injection may mean the loss of life.

Wolf,^ it will be recalled, states that the injection may be delayed until

the following day. We incline to Kobcrtson's advice to inject early.

Delay may not be serious in those with a long incubation period, but, in

the acute cases, the sooner the injection is made the better. Robertson

advises the immediate a])i)licati()n to wounds of drietl antitoxin tam])ons

moistened by clean fluid as a temi)orary measure, in cases in which the

' British Medical .Journal, December 11, 191.^.

^ Deutsch. med. Wchnschr., December 2, 191.5. ^ Loc. cit.

* American .lournal of the Medical Sciences, May, 1916. ^ Loc. cit.
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injection cannot readily be made. This method is to be used only when

other measures are not immediately feasible. He cautions against

secondary surgical operations until a second injection of antitoxin is

made.

Kocher^ emphasizes that the main point in the treatment of tetanus

is to gain time, tiding the patient along until antibodies are produced to

neutralize the tetanus antitoxin. Magnesium sulphate is of great service

during this waiting period. Instead of giving one large dose, Kocher

advocates fractional doses during the twenty-four hours and continued

for from six to eighteen days. This may be done without harm. He

commences with the largest fraction of the dose, reaching the total dose

of 1.5 gm. per 1 kilo of body weight before the close of the twenty-four

hours. The severer the case, the larger the portion to be given at first.

It may be advisable to inject into a vein or into the spinal canal.

Bruce- has analyzed 231 cases of tetanus treated with serum. Of this

number, 98 recovered and 133 died, a mortality of 57.7 per cent. In

these cases, if the symptoms developed within ten days of receiving the

wound, the mortality was G().() per cent., if between the eleventh and

twenty-fifth day, 39 per cent. It is stated that the death-rate in un-

treated cases is 91 per cent, in those of short incubation, and 50 per cent,

in those of delayed incubation. Among the 231 cases, however, 37 are

noted as having been treated with antitetanic serum before the onset of

symptoms. Of these, IS recovered and 19 died, giving a mortality of

51.3 per cent. Whatever value antitetanic serum may have in the treat-

ment of tetanus is considered to be largely due to serum injected intra-

thecally. Magnesium sulphate seems to have been used but little in

England, and without encouraging results.

Bruce smiis up the treatment of tetanus as follows

:

Place in a quiet, darkened room under the care of a sympathetic and

capable nurse.

The best surgical treatment of the wound should be thoroughly carried

out to ensure the prompt and complete removal of all septic products.

The intrathecal injection of at least 3000 units of antitetanic serum.

At the same time, 10,000 to 20,000 units may be injected intravenously

and subcutaneously. This procedure to be repeated as freciuently as the

course of the disease seems to demand.

In addition to this, the patient should receive sedative drugs, such as

chloral or chloretone, in full doses.

Pribram'^ ad^'ises in the treatment of the wound the radical excision

of all necrotic tissue down into fresh bleeding tissue. Anything inducing

a scab fa\'ors the development of tetanus.

1 Correspondenz-Blatt f. Schweizer Aertze, October 2, 1915.

- British Medical Journal, October 23, 1915.

^ Berlin, klin. Wchnschr., August 30, 1915.
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Serum Treatmext oe Poliomveliiis (Ixevntii.e Paraiasis). This

subject is discussed in a tiuu>Iy article hy Flexuer,' who hricfl>- suui-

marizes the work done hy hiiiiseU' and otiiers in n-ifard to immune hodies

in luonkeys and human hein,<i;s who have recovered from the (hsease.

'J'lie im])()ssihihty of reinocuiating, witli the virus, tliose animals that iiad

sur\ i\-ed an attack of the (Hsease, the detection in the hktod of >nch pro-

tected monkeys and human heings of inummity substances capable of

ncutrali/-ing the virus of poliomyelitis when the serum and the \irus were

brought together in a test-tube, and the discoNcry that the serum of

monkeys actively inuiumized with the virus, under conditions in which

all symptoms of the disease were avoided, contained similar inununity

bodies, all these steps prepared the way for the therapeutic a])plication (^f

such iuuuune serum to animals actively affected with the disease. En-

couraging results were obtained, for it was found that the power "to

neutralize the \irus j)ossessed by imnuuie serums is exercised in vivo

under severe exi)erimental conditions almost as constantly as in vitro

under relatively favorable ones." Possibly the favorable results were

])artly due to the early stage of the disease at which the treatment was

a])))lie(l, the monkeys being inoculated with the virus on one afternoon,

and recei\ing tlie imnnme serum within eighteen to twenty-four hours

later.

The further a])plication of this treatment to man has hardly been

extensively enough emi)l()yed as yet to warrant any definite statements

as to what should be expected from it. Xetter w-as the first to apply the

treatment to Imman beings, and, in a small series of 35 cases, he published

results which he considered highly fa\()rable. As immunity persists for

years in those who have had the disease, it is not necessary to employ

the serum of those recently recovered, though it is probable that such

serum is somewhat more potent.

Flexner recommends the subdural injection by means of lumbar

puncture, of from 5 to 20 c.c. of the immune human serum, repeated

several times at twenty-four hour intervals, according to clinical con-

ditions and indications. The serum should be employed in the prepara-

lytic stages and in progressing paralytic conflitions. "The conditions

surrounding the injection of the serum into the meninges are identical

with those observed in the analogous case of epidemic meningitis. Pefore

each dose of serum is injected, a suitable ciuantity of the cerebrospinal

fluid is to be w^ithdrawn and the injections should be made slowly." The

donor of the serum must, of course, be a healthy individual, and the usual

clinical examination should be fortified by a Wassermann test. Flexner

advocates the wider employment of the treatment where the difficult

conditions surrounding the obtaining of iuuuune human serum can be

surmounted.

1 Journal of the American Medical Association, 1916, Ixvii, 583.
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Serum Treatment of Scarlet Fever. The use of fresh whole blood

taken from convalescents and injected intramuscularly into individuals

suffering from scarlet fever is reported on by Zingher.^ The blood

obtained from the donor may be subjected either directly, or it may be

citrated previously by adding an ounce of blood to 1 c.c. of a 10 per cent,

solution of sodium citrate, making the final dilution of the citrate 0.33

per cent. Zingher recommends the following muscles into which the

injection may be made: The gluteal regions, the outer regions of the

thighs, calves, and the triceps muscles. Four ounces of blood can easily

be injected into a young child, and eight ounces into an older child or

adult. Zingher has treated 14 cases of toxic scarlet fever by this method.

The blood was obtained from patients who were convalescent from two

to six weeks. The amount injected varied from 75 to 250 c.c, depend-

ing, to some extent, on the age of the patient. In 7 of the cases the blood

was citrated. The blood mass was absorbed, without any local irrita-

tion, in all the cases except one. In this case there was a painful and

tender swelling in one calf and the opposite gluteal region, which lasted

for a few days.

Of the 14 cases treated, 4 died. In the remaining 10, Zingher believed

there was a distinctly favorable influence on the course of the disease.

There was a distinct critical drop in the temperature in cases not compli-

cated by a streptococcus exudate or inflamed cervical lymph nodes.

Zingher believes that by using larger quantities of fresh normal blood,

a distinct beneficial effect on the disease may be exerted, especially by

injecting from eight to ten ounces of blood, and repeating it, if necessary,

in four or five days.

Serum Therapy ix the Treatment of Trichinosis. In a pre-

liminary connnunication entitled "A Study of an Epidemic of Fourteen

Cases of Trichinosis with Cures by Serum Therapy," Salzer^ presents

a good deal of interesting material in a very small space. In regard to the

effects of the administration of serum in trichinosis, he says:

The use of serum from human patients who recovered removed the

eosinophilia persisting after recovery in man or animals within forty-

eight hours.

The injection of normal serum had no therapeutic value in trichinosis

in man or animals. The same is true of salvarsanized serum and salt

solution.

In animals, the injection of convalescent serum gives an almost com-

plete prophylactic result. Animals fed with infected meat within

twenty-four hours after the administration of the serum may develop

a mild form of trichinosis. Animals fed at a later period than that prove

to be immune. All these experiments were controlled.

1 New York State Journal of Medicine, March, 1916.

- Journal of the American Medical Association, 1916, Ixvii, .579.
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If iinmuiio serum is mixed with infected meat and then fed, the

animals do not develop trichinosis, althouj,di tlie inj^^estion of the same

meat witlioni the sernin is iii\ ariiiMy followed Ky llic apjx'ai'ancc of the

disease.

In 2 cases of trichinosis in the \cry active stage of the disease, the

use of immune serum proved to be of remarkable curative value. There

was a decided drop in the temperature within six hours, and the abnormal

temperature was entirely gone within forty-eight hours. The eosino-

I)hilia showed a considerable drop within six hours; there was then n

secondary rise and then a return to the figures found in normal blof)fl

within forty-eight hours.

In twenty-four rabbits suffering from the flisease experimentally

produced, the immune serimi had a curative efli'ect within twenty-four

hours.

Serum Sickness and Allied Phenomena. The so-called serum

phenomena, such as urticaria, fever, adenitis, etc., occurred in 50.7

per cent, of patients receiving diphtheria antitoxin reported by Mol-

chanova^ and in ()4.3 per cent, of those treated with antistreptococcus

serum for scarlet fever. In those cases in which the antitoxin for diph-

theria or serum for scarlet fever had been injected more than once, such

]:)hen()mena were present in 100 per cent, of cases, but after a single

injection complications were noted in only 47.5 per cent, of cases treated

with antitoxin, and in 59.6 per cent, of scarlet fever cases. The most

frequent sign was a rash in the form of urticaria, erythema multiform,

measles-like, scarlatiniform or hemorrhagic. Of the rarer complications

the author mentioned affections of the joints (arthralgia, synovitis),

elevation of temperature, albuminuria, and edema, the last being

unassociated with albuminuria casts, or increase in blood-pressure,

(lastro-intestinal disorders also occurred. Cardiac collapse occurred

in four cases, with one death. In regard to prevention and treatment of

the serum phenomena, Molchanova found that concentrated serum ga\e

fewer complications.

Calcium chloride (2 per cent, solution, a teaspoonful three or four

times a day) did not ward off the complications. The anti-anaphylactic

method of Besredka (2 c.c. of antitoxin injected intramuscularly followed

in two or three hours later by the curative dose hypodermically or

intramuscularly) was used in 15 cases, but without benefit in preventing

complications. The latter, however, were rather mild and Molchanova
warmly recommends the method.

Woody,- in reporting 600 cases treated by intramuscular injections,

states that 136 (22.6 per cent.) developed serum rashes; of these, 129

were urticarial. 2 were morbilliform, and 5 were scarlatiniform. In

1 Russkiy Vrarh, vol. xiv, No. 38.

2 Pennsylvania Medical Journal, December, 101.5.
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1000 cases treated at the iMunicipal Hospital of I*liilatlelphia by the

subcutaneous method, serum rashes occurred in 43.4 per cent.

Antimony. The use of antimony in the treatment of kala-azar is

recommended by Bahadur.^ One grain of metalHc antimony is made
into a thoroughly homogeneous paste with a sufficient liquid glucose

in a glass mortar and then mixed with 20 c.c. of normal saline solution.

This is injected into a vein. If any of the sediment is left in the syringe,

it is mixed with normal saline containing 5 per cent, glucose, and then

injected into a vein. This process is repeated until all of the antimony
has been injected. In order to accomplish this, from 40 to 45 c.c. of

normal saline are required to carry in from 1 to 1| grains of antimony.

Aside from a severe diarrhea which may last for a day or two, Bahadur
has not had any serious results.

Arbutin. This is a glucoside obtained from uva ursi and allied species

of plants. It is usually given in increasing doses. The ordinary dose is

from 1 to 7 grains, but this may be increased up to 15 grains. It is

excreted principally by the kidneys and has a marked sedative and
tonic eflFect on the mucosa of the bladtler. Lynch- recommends its

use in the bladder disorders of the senile male. In some cases of enlarged

prostate, the use of arbutin is followed by great relief of the urinary

symptoms and a decrease in the size of the prostate. Waugh'' highly

recommends the drug in patients sufl'ering from vesical catarrh. Y,yen

in cases of long standing, the result of gonorrhea, good results are often

obtained. The drug must be used over a long period of time in order to

obtain results.

Arsenic. This drug has long enjoA'ed a reputation of exerting a

specific action in tuberculosis. This view is shown to be fallacious by
Arkin and Cooper."* In their opinion, any favorable action the drug may
have in tuberculosis is to be attributed to its effect on metabolism. In

advanced cases of tuberculosis it may even be harmful. Experimentally,

they found that the arsenic in the form of sodium arsenite, sodium

cacodylate, atoxyl, arsacetin, and neosalvarsan, administered to tuber-

culous animals, is found in the liver, lungs, kidneys, blood, spleen, and
tuberculous tissues (lymph nodes of guinea-pigs and eye of rabbit).

There was no evidence, howe^'er, that the drug accumulated in the

tuberculous tissues.

Artificial Respiration. In a very valuable contribution entitled

"Resuscitation Apparatus," Henderson^ discusses the value of various

apparatus used in resuscitation from electric shock, drowning, and

asphyxiation by poisonous gases, and compares the relative value of

' Indian Medical Gazette, December, 1915.

- American Journal of Clinical Medicine, November, 1915.

^ Ibid., December, 1915.

• Journal of Infectious Diseases, April, 1916.

^ Journal of the American Medical Association, 1916, Ixvii, 1.
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npparntiis with the former pressure method of iirtifieiiil respiration.

While iuhnittiiifr the siijH'riority of the former method when the eonth-

tions for its use are favorable, he emphasi/es most pari icnlwrly that the

main element in success iu either method is tiie time of ap|jlieation

after tlie person has been injured. "'V\\v most important scientific

point in this connection, however, is the fact that from the nK.incnt when
spontaneous respiration ceases, whether hy dro\vnin<,% electric shock,

excess of anesthesia, ^^as poisoning, or any other form of asjjhyxia, tlie

l)rol)al)ility of restoration hy any method grows rapidl.\- less as the
minutes pass." The Resuscitation (\)mmission (of the American Medical
Association and the National Electric Light Association), after con-
sidering the matter in the light of such evidence as is a\ailal)lc, con-

cluded that "probably ten minutes is the extreme limit of time beyond
which restoration is jmietically impossible." (Jranting the advisability

of providing apparatus in those fields of work in which it can be at hand
when an accident occurs, such apparatus loses its value if any length

of time is lost in sending for it. The provision of such ai)paratus should
never replace drilling in manual methods, and these should be resorted

to at once if the apparatus is not immediately available. Henderson
concludes as follows:

1. Universal training in the pressure manual method of artificial

respiration will accomplish more for resuscitation from drowning,
electric shock, and asphyxia than is possible by providing any amount of

apparatus.

2. Artificial respiration with apparatus is superior to the manual
method, in that the apparatus is capal)le of giving a normal volume (*f

pulmonary ventilation while the manual method is not.

.'). Nevertheless, the immediate application of a poor method is far

more important than the apj^lication of a perfect method after a delay
of even five minutes. The knowledge that apparatus is available is

liable to result in a neglect of immediate manual treatment in order to

have the apparatus brought from a distance.

4. Apparatus should be provided only in places in which it will be
immediately available.

5. Since all that any a])paratus yet invented affords is artificial

resjiiration with air more or less enriched with oxygen, it should be of a

simple type so as not to produce exaggerated ideas of its efficiency.

(). Oxygen inhalation should be used immediately in gas and smoke
cases, but the apparatus emijloyed should l)e such as will allow the oxygen
to reach the patient's lungs in efficient concentration. Such aj)paratus

should go with every artificial respiration device.

7. Investigation of the use of artificial respiration apparatus in

asphyxia neonatorum is needed.

Atropine. The treatment of cholera by the addition of atropine

hypodermically to the hypertom'c and permanganate treatment has
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further greatly reduced the death-rate in this disease, according to

Rogers.^ It appears to act by lessening shock, raising the blood-pressure,

diminishing the frequency of the respiration, increasing the flow of urine,

and diminishing slightly the number of intravenous injections required.

The number of deaths from collapse and from pneumonia has been

greatly diminished, while the total mortality in the atropine series

has fallen off one-half that of the controls, and to but little more than

one- sixth of the death-rate before he introduced the present system of

treatment; a reduction in the mortality of a very serious specific disease

by means of sizuple measures, based on prolonged scientific research,

controlled by minute clinical observations, the study being conducted

on over 1000 cases. In brief, Rogers's treatment is as follows:

On admission, give one-hundredth of a grain of atropine hypoder-

mically and repeat it morning and evening. Take the specific gravity

of the blood, the blood-pressure, and the temperature in the mouth and

rectum. If the blood-pressure is not over 70 mm., or the specific gravity

is 106'3 or over, give an intravenous injection of sterile hypertonic

saline of 3, 4, 5, or even 6 pints, in accordance with whether the specific

gravity is 1063, 64, 65, or 66, and over, in male adults, and correspond-

ingly less in females and children in proportion to their approximate

weights. Unless the rectal temperature is below 99° F., the saline

should never be injected at above blood heat (98° F.) for fear of produc-

ing hyperpyrexia. If the rectal temperatiu-e be 100° F. or over, the

fluid should be given at a temperature between 80° and 90° F. The

hypertonic solution should contain 120 grains (8 grams) of sodium

chloride and 4 grains (0.4 grams) of calcium chloride. Permanganate of

potash is to be given in 2-grain pills, made up with kaolin and vaselin,

and preferably coated with salol or keratin, 2 pills every quarter of an

hour for two to four hours, in accordance with the severity of the case,

and then 2 every half hour until the stools change to green or yellow,

and become comparatively small.

Barley water or plain water by the mouth in small quantities at a

time (3 or 4 ounces) are to be given frequently, but no other food during

the attack. Normal saline (sodium chloride, grains 90 to a pint) half

a pint every two hours is to be given by the rectum until the collapse

stage is passed and urine is being excreted regularly, the frequency is

then to be reduced to every four hours and continued until 2 pints of

urine are passed in twenty-four hours.

The fall of the blood-pressure to 70 and under, or the rise of the

specific gravity of the blood to 1063 or above, are indications for a

repetition of the intravenous injection, estimations being made regularly

morning and evening, and at any time that the pulse tends to fall or

the patient becomes restless. Here again we find the tendency to

1 Indian Medical Gazette, January, 1916.
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acidosis, which is the most essential cause of post-clioh'raic ureiuia,

c()ml)ate(I with soihuiii hicarl)onate sohitioii. At ench repetition of the

intravenous injection of hypertonic salt solution, and at llie first injec-

tion in all cases admitted late with suppression of urine for twenty-four

hours or more, 1 pint of the following alkaline solution is administered:

Sodium chloride (iO grains and sodium bicarbonate 1()0 grains (2 per

cent.), the ordinary hypertonic solution being continued up to the total

auiount indicated by the specific gravity of the blood.

If the urinary excretion is deficient in the later stages, with a blood-

pressure of 100 mm. or more and a specific gravity of below lOOo, but

not much below the normal point of from 1050 (in Indians) to 1().")<S (in

Europeans), 1 pint of the above solution is to be given subcutaneously

or, better, intravenously, to increase the urinary flow. The alkalies

in such cases should also be given by the rectum instead of normal

saline.

If tlie blood-pressure remains persistently much below 100 mm. and

the urine is deficient, give pituitrin hypodermically and cafl'eine sodio-

salicylate in o-grain doses by the mouth every four hours, and dry

cup and foment over the kidneys repeatedly. In very young chilrlrcn

and feeble old patients, glucose may be given in the rectal saline to

suj)p()rt the strength.

The effect of this drug in a case of bradycardia, the slow pulse being

apparently prominent and not paroxysmal in character, and having

some obscure nervous origin, is reported by Cottin.^ The patient was a

woman, aged thirty-four years, who, since nineteen years of age, had

been subject to so-called nervous crises, a gradual progressive enlarge-

ment of the thyroid gland developing about the same time. The slow

pulse-rate was discovered when she was twenty-six years of age, the

rate being between 45 and 55. About four years later the rate varied

between 45 and 50. A condition of incomi)lete auriculoventricular

block was discovered. Later the tracings showed a comjilete and

permanent disassociation. Syncopal attacks which had been present

previously became slightly less frequent, were of longer duration, and

were accompanied by total loss of consciousness. Tracings were taken

at this stage a few mitiutes and forty-five minutes resixx'tively after the

injection of 2 mg. of atropine sulphate. In the first tracing the ventricle

was beating at the rate of 38, the auricle at 93, and the independence

between the two cavities of the heart was evident and comi)lete. In

the tracing taken after forty-five minutes, no sign of block remained.

The rate of contraction of both auricle and ventricle was 85 ; the inter^•al

r. S. had become uniform and did not exceed the normal length. The
effect of the atropine was the more striking since movements, walking,

fever, all of them causes which lead, as a rule, to quickening of the

pulse, had always been without marked influence on the heart rhythm.

' Referred to in the Therapeutic Gazette, March, 1915.



382 PRACTICAL THERAPEUTIC REFERENDUM

Atropine in Gastric Disorders. In discussing the treatment of gastric

diseases, FriedenwakP states: "That of the many remedies employed

in the treatment of the various gastric disorders there is one of imusual

importance, as it appears to have an almost specific effect in certain

conditions. The drug is atropine, which, by depressing the vagus fibers,

decreases the secretory and motor functions of the stomach." Through
the researches of Eppinger and Hess, the theory has been advanced that

disturbances of the autonomic nervous system (which includes all the

efferent nerve fibers outside of the cerebrospinal axis excepting those

supplying the voluntary muscles) lead to increased and decreased tonus

or excitability, and that through this system the activity of the glands

of internal secretion are regulated and controlled. According to this

theory, therefore, a gastric ulcer may have as its underlying basis an

increased vago-tonus, and atropine by depressing this vagus excitability

decreases the possibility of gastric irritation. Clinically, it has frequently

been noted that healing has been effected in obstinate cases of gastric

ulcers when patients were systematically treated with atropine or

belladonna.

O'chsenius- advocates the use of atropine in the treatment of pyloro-

spasm in children. It has been shown in Czerny's pediatric clinic that

children can bear much larger doses of atropine than adults and for

this reason the drug is especially useful in pylorospasm. O'chsenius

states that if the spasm is not relieved by the use of atropine, we can

confidently assume that there is a congenital stenosis present. As an

illustration of the amount ^^hich even a very young child can take with-

out harmful results, he cites the case of an infant three weeks old to

whom the atropine was given by mistake at each of eight daily feedings

making a total of 1.2 mg., which it bore for a week without harm.

Block^ reports fa\'orable results from the use of atropine in the treat-

ment of dysmenorrhea. He gives one-hundredth of a grain of atropine

sull)hate two or three times daily for two days before the expected

l)eriod, and continues it after the flow appears until the symptoms are

relieved. In addition to the use of the atropine he keeps the bowels

open and between the periods tries to improve the personal hygiene.

Benzol. Boardman^ believes that the use of benzol in the treatment

of leukemia is unattended with danger if proper precautions are used.

He administers the drug in freshly filled gelatin capsules, with an

equal amount of olive oil. The maximum daily dose should not exceed

5 gm. During the time the drug is being taken, there should be frequent

examinations made of the blood and urine. The drug should be dis-

continued if there is any evidence of kidney irritation or when the

1 Therapeutic Gazette, Fel:)ruary, 191G, referred to elsewhere.

- Deutsche med. Wchiii-chr., December 16, 1915.

^ American Journal of Obstetrics and Diseases of Children, December, 1915.

^ California State Journal of Medicine, September, 1915.
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lonkocytcs fall to L'n.OOO or L'O.OOO jht cm. Tlir hcst results folh.w the

coinhiiuMl us(> of hcn/ol aiul the .r-rays.

Bismuth. The extensive use of bismuth in .r-i-ny work mid in the

form of hisnuith ])aste makes it iinj)ortaut to hear in mind (hat the use

of this druj; in lart;-e (|uantities is occasionally attended hy sym|)toms of

poisoning. Iliggins' states that U]) to date there are on record Go cases

of jioisoning, with 24 fatalities. Iliggins rei)orts a case in which jK)isoning

resulted from the use of bismuth paste in the treatment of an emi)yema.

The most striking feature of bisnuith poisoning is the stomatitis. It

is characterized by ])atches of a brownish-purple color ai)i)earing on the

tongue, buccal mucous membrane and the throat. \n severe cases the

teeth become loose, the gums are spongy, and there is more or less

sali^•ation. Tlie breath is very foul and there is difficulty in swalk^wing.

In one case I observed there was a marked unilateral parotitis. The
lesion usually begins at the level of the molars and is most severe where

the teeth come in contact with the mucous membrane. In addition to

the action of the drug on the mouth, the viscera are often involved.

The kidneys may be congested and show marked parenchymatous

clianges. The li\'er often is the seat of cloudy swelling. The small

intestine is deeply injected and the dejjosition of small j^articles of the

bisnuith may give the mucosa a steel-gray color. Over Peyer's patches,

coarser black granules may be seen.

Most of the cases of poisoning have followed the ingestion of large

quantities of the drug for .r-ray diagnosis of gastro-intestinal conditions.

Beck, who introduced bismuth paste in the treatment of empyema and

tuberculous fistulae, states that in not a few there is some pigmentation

of the gums, thus indicating the absorjition of the drug. A few cases

have followed the prolonged internal use of the drug. In the case I

saw, there was an intense stomatitis, and the urinary findings indicated

a severe nej)hritis.

Bitter Toiiics. The action of bitter tonics on the secretion of gastric

juice is described by Moorhead,^ who studied the reactions of pathological

as well as of normal animals to such medication. In ^loorhead's study

of the action of bitters upon normal dogs, he found that whether these

drugs were given by the mouth or sent directly into the stomach they

had no appreciable influence upon the appetite nor any material effect

upon the gastric secretion, either as to quantity or quality, except

possibly a diminution of total acidity. To this extent his studies are in

accord with earlier ones of Carlson, who administered bitters to normal

men and normal dogs and found that they liad no effect which was

advantageous, and that sometimes there was a diminution in the

quantity and quality of gastric secretions rather than an increase. Quite

1 Journal of American Medical Association, Fcbruarj- 26, 1916.

- Journal of Pharmacology and Experimental Therapeutics, December, 1915.
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different results however, from those occurring in normal animals

followed when Moorhead administered bitter tonics to dogs which were

in poor health because of chronic anemia artificially produced by repeated

bleedings. In these cases, a distinctly favorable influence was exerted

upon the appetite, although the animal did not consume an amount of

food which was equal to the normal because of its feeble condition. He
states that there can be no question that the influence of these bitters

is definite and significant. When given by the mouth they cause both

an increase in the quality and quantity of the gastric juice, the pepsin

content remains fairly constant and the change is both in the free and

total acidity. Here, again, the amount of gastric juice was not up to the

normal, but nevertheless it was above that which was secreted without

the influence of these drugs. Another interesting point developed by

Moorhead is that these bitters introduced directly into the stomach

of cachectic dogs have no appreciable influence upon the quantity or

quality of the gastric secretion, which would suggest that the secretion

is caused reflexly through the nerves of taste and not by any direct

stimulation of the stomach itself.

Blood Serum. Lignieres^ advocates the use of horse serum in the

treatment of wounds. He has found that serum drawn twenty-four hours

after the first blood-letting has a greater curative action than serum

from the first. This is probably due to the regenerating process going

on after the first bleeding. Compresses are dipped in the serum thus

obtained without heating, and are changed once or twice in twenty-four

hours. If the serum is to be kept or transported, there should be added

to it phenol, not less than 0.5 per cent.

In the treatment of imrpvra hemorrhagica, Emsheimer- relies on the

use of blood serum or whole fresh human blood. Blood serum may be

injected subcutaneously or intravenously, while whole fresh blood may
be given by transfusion or injected intramuscularly. The latter is a

simple, harmless, effective procedure, and should be employed before

other radical measures in all cases of severe purpura hemorrhagica.

In addition, it may prove useful in hemophilia and other blood diseases,

in bleeding from various organs of the body, in wasting diseases, and in

many infections.

Hurwitz and Lucas^ state that the essential defect of hemophilic

blood is a diminution of the circulating prothrombin, which accounts

for its delayed coagulability. No definite relationship can be shown

to exist between the extent of the prothrombin deficiency and the gravity

of the clinical symptoms. Hurwitz and Lucas found that the oral,

subcutaneous and intramuscular injection of l-ephalin had no effect on

the disease process. If, however, the kephalin is applied locally to the

1 Bulletin de I'Academie de Medecine, November 9, 1915.

^ Journal of American Medical Association, January 1, 1915.

^ Archives of Internal Medicine, April, 1916.
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blt'edin^ wounds of lu'inopliilics, tlie liemorrha^M' is arrested early. They
also reeonunend kepJialin in the treatment ol' bleeding from external

wounds because of its great hemostatic properties and its thermostability.

Blood Transfusion. By applying the principles of Moss (1910)

in regard to iso-agglutinins and iso-hemolysins, Breni' has been able,

with certain modifications, to obtain very satisfactory results in trans-

ferring blood from one individual to another, and by comparatively

simi)le technic. Moss found tliat all normal and ])athoIogical bloods

alike could be classified into four groups by agglutination tests of the

serimis against the corpuscles. By having donors from each group

available, it is ])ossible to furnish blood to any patient, whatever his

grouj) may be, after it has once been determined what his grouping is,

and thus ])revent the group reactions, that is, such reactions as arise

as a result of mixing two bloods, the serum of one or both of which

agglutinates the red cells of the other. Such reactions are quite tj^jical

and come on quickly after the transfusion.

Brem describes the symptoms as follows: There is a feeling of fulness

in the head, sufi'usion of the face and eyes, precordial distress, dyspnea,

coughing, backache, rapid and small pulse, which ma\' become imper-

cei)tible at the wrist, and sometimes complete loss of consciousness and

convulsions. Hemoglobinuria may occur. The shock is very much
like the ana])hylactoid shock, only in Brem's cases the urticarial rash

was absent.

The following plan is adopted for furnishing blood: Numerous donors

are sej)arated into their respective groups, and, in addition, Wasserraann

tests are made. The laboratory keeps in touch with these donors, who
are glad to gi^•e several hundred cubic centimeters of their blood for a

small sum of money. They come to the laboratory, and, by the needle

and vacuum flask method, the quantity of blood desired is withdrawn.

Some of these donors have been used by Brem many times during four

years. They lose no time from w^ork, the procedure is practically pain-

less, they feel that the money is easily earned, and the patient is under

no obligation to the donor. The advantage of the method is that the

donors are classified, and have negative Wassermann tests which makes
it possible to give the transfusion without undue delay.

Boric Acid. The use of boric acid in the treatment of ivy poisoning

is advised by Lane.- He covers the affected areas with two or three

thicknesses of gauze or cheese-cloth, which is kept constantly moist

with a solution of boric acid. The strength of the solution is unim])()r-

tant. The gauze is frequently changed, the guide being the amount of

oozing which takes place from the blebs. The larger blebs are opened

but the smaller ones are left untouched. If the gauze is used more than

1 Journal of American Medical Association, 1916, Ixvii, 190.

- Medical Record, September 11, 1915.
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once, it is rinsed and boiled before using again. Itching may be relieved

by sponging the affected areas with a weak solution of alcohol when the

gauze is changed.

A simple ointment, such as zinc oxide, may be employed after healing

has begun.

A case of poisoni ng from the internal use of boric acid is reported by

Willson.^ The case was that of an infant, seven weeks old, to whom
about 3 ounces of a saturated solution of boric acid was given instead

of boiled water. The child suffered some hours later from severe vomit-

ing and purging. The stools finally consisted of nothing but clear,

jelly-like mucus. The vomiting and purging continued for thirty-six

hours. Two days after the ingestion of the boric acid a slight miliary

eruption appeared on the neck, chest, and back. The baby made a good

recovery.

Cannabis Indica Intoxication. Like other drugs affecting the cerebral

mental centers, cannabis indica shows wide variations in its effects on

the higher centers of different individuals. Two cases t^T^ical of this,

that occurred quite a number of years ago, are reported by Burr,^ one

of these being himself, the other a fellow interne, each observing the

other, and, as far as possible, himself, and careful notes being immedi-

ately recorded. Each took 60 drops, one following the other after a

period of four days. Except that both had a palsy of accommodation,

dryness of the mouth, thirst, and termination in deep sleep, their

symptoms were entirely unlike. In one, there were convulsions without

loss of consciousness, in the other, there were repeated attacks in which

fear of death from suffocation was a most marked phenomenon, though

the breathing was perfectly quiet. In one, there was alteration in time-

sense, and a feeling of enlargement of space, and he had an hallucination.

All these symptoms were absent in the other. These cases illustrate Burr's

point, that drugs which, in large doses, cause unconsciousness and in

smaller ones affect the emotional and intellectual side of man, vary in

the symptoms they cause in different people before unconsciousness is

reached. Other drugs behaving in the same way are alcohol, opium,

cocaine, and, in less degree, ether. The mental effect with these drugs

may vary greatly, while the physiological action of drugs which affect

only organs other than the brain is much more constant. It is impossible

to tell what t>TDes of individuals are going to act alike in their mental

cerebral response to drugs. Superficially nervous people sometimes

reacting relatively mildly, and those appearing more stolid at times

reacting more violently to the same dose, so that the cerebral action of

drugs cannot be employed in making a psychological classification of

man, though there is a close relationship between drug action and

personality.

1 Washington Medical Annals, November, 1915.

" Therapeutic Gazette, August, 1916.
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Chenopodium. Last year attention was called to tlie fa\(>ral)Ie re])orts

on the use of oil oj chcnopodiuiit in tlie treatment of iniciiKiritisis. IJisliop

and Brosius^ rejiort on its use in ]()S ])atients, i)2 of wlioin receixcd the

clieno])()dinni alone, the remainder lieiiij:; \:(\\v\\ alternate treatments of

thymol and oil of ehenoj)odinm. The oil is ])nt nj) in ea))snles of 8

minims each. 'J\vo capsules are given at each dose. One treatment

consists of three such doses <,nvcn two liours apart. Kach treatment is

followed in four liours by 2 ounces of castor oil. They ])urp()sely omitted

chloroform from the castor oil, as recommended l)y Levy, in order to

give the chenojxxlium a l)etter trial, '^riieir conclusions are as follows:

1. The method of administration of chenojxxlium is simj^le, and is

attended with less inc()n\enience and discomfort to tlie ])atient tiian

with thymol, 'i'his would give the drug an important place in the field

of uncinai'iasis.

2. Cheno])()dium can be given at shorter intervals than can thymol,

and a cure can thereby be more quickly established, which gi\es it a

greater economic value.

3. Chenopodium is non-toxic in therapeutic doses.

4. Clienopodium is a more efficient vermifuge than thymol in the

treatment of uncinariasis.

Chlorine Gas Poisoning. The present war has made it possible to study

on a large scale the effects of poisoning with chlorine gas. Hill- states

that a typical case on admission is cold, with a subnormal temjx'rature,

is conscious but restless, with a pulse slow and full, except in the col-

lai)sed cases. The face is cyanosed, intensely so in many cases, and tlie

expression strained and anxious. The posture varies. In some cases

the patient sits propped up, with head thrown back, gasping for breath;

in others, he lies on liis side, witli his head over the edge of the stretcher

in an attempt to aid expectoration. The respirations are jerky and

hurried, often numbering 40 to a minute, and are associated with a chok-

ing cough, accompanied by a varying amount of frothy expectoration.

With each inspiration the chest is expanded to its fullest, all the auxiliary

muscles being brought into play just as in an asthmatic paroxysm. This

is the first or asphyxial stage, which, if the patient survives, gradually

])a.sses off after .some thirty-six liours. After this .stage the i)atient falls

into a sleep and awakes feeling much better. But after a few hours of

comparative quiet, symptoms of bronchitis begin to be manifest. In the

majority of cases, these are said not to be severe. In the cases which are

kept alive with difficulty, there is a short quiescent stage followed by

intense bronchitis. Frothy ex})ectoration gives place to greenish, muco-

])urulent expectoration, consciousness to delirium, the temperatiu'c rises

from subnormal uj) to 104° F., the ])ulse volume becomes small and its

' Journal of American Medical A.s.sociation, November 6, 1915.

^ British Medical Journal, December 4, 1915.
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rate increased to upward of 160, the respirations are less choking but

more shallow, and number up to 70 before death.

In the treatment of severe cases, an urgent indication is to get rid of the

exudation in the air passages which threatens to drown the victim. Arti-

ficial respiration and insufflation may, therefore, be useful. Emetics

are serviceable, as the vomiting aids in freeing the lungs from fluid. The
administration of oxygen relieves the cyanosis and improves the con-

dition of the patient. The same general treatment to support, check,

and lessen shock is required in chlorine gas poisoning as in extensive

burns of the skin. Pneumonia and bronchitis follow chlorine poisoning

just as septic infection is the sequel of cutaneous burns. In severe poi-

soning, in the experimental animals of Hill, ])neumonia and bronchitis

seem to be the rule, and no means of preventing them appear available.

Warmth and good nursing may pull a man through ; but those conditions

are hard to apply to animals.

Corpus Luteum. Hirst^ has employed the extract of corpus luteum in

five cases suffering from the nausea of [jrec/nanry. In four of the cases

it was entirely successful. He based his use of the drug on the presump-

tion that there is more than a coincidence between the formation and

disappearance of the corpus luteum of pregnancy and the cessation of

nausea. It is not unreasonable to suppose that there is sufficient

absorption from the corpus luteum of pregnancy to account for the disap-

pearance of the nausea, especially when one realizes that the nausea

begins to diminish at the time the corpus luteum has reached its acme of

development.

Hirst administered the drug hypodermic-ally in doses of 1 c.c. of the

extract (20 mg.) daily. He believes that this dose is too small and should

be materially increased.

Cyanocupral. One number of the JournaJ of Experimental Medicine

(August 1, 1916) is devoted to this preparation. Three of the articles

deal with tuberculosis and one with leprosy. All of them are contributed

b>' Japanese observers. Koga summarizes his experimental results as

follows: The eflfect of a single injection upon the lesions is either negative

or inconspicuous. But after repeated injections of the preparation, the

congestion and leukocytic infiltration about the lesions are markedly

decreased, the cheesy material resulting from degeneration of the lesions

and other degeneration products are in process of absorption, and young

connective tissue is being actively produced in the periphery. While

these changes are taking place, the number of bacilli is also being reduced,

until finally they can no longer be detected on microscopic examination.

Koga believes that the experiments he has reported leave no doubt that

the substance is capable of bringing about the healing of experimental

1 .Tournal of American Medical Association, February 26, 1916.
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tuberculous lesions; hut, thus far, that most important problem in

ehemotherapeutics, namely, the extent of the cure produced, lias not

been soKed. The experiments indicate that sterility of the tissues, as

far as microscoj)ic examinations go, has been secured; but microscopic

examination is not, after all, an absolute test of sterility.

In a second paper on the clinical use of cyanocujjral, Koga gives

directions as to its administration. As the i)rei)aration is highly irritat-

ing to the tissues, neither subcutaneous nor intramuscular injection can

be employed. IMie drug is given intravenously. Based on his experi-

mental work, he believes that ().(j gm. may be introduced without injury,

into the veins of a man weighing OO kilos. But for curative ])uri)()ses,

the dose seems to be 0.1 gm. Owing to indi\idual differences, he began

with 10 mg. doses in human })eings.

The preparation is colorless, trans])arcnt, and of neutral reaction. If

allowed to stand in the air for more than six hours, crystallization sets in.

It must be used, therefore, as soon as the ampules are opened. After

an injection, the patient must be kept absolutely quiet in bed until

reactions disappear. As a rule, three, seven, and fourteen days are the

])eriods during which patients in the first, second, and third stages,

respectively, must be kept quiet. Extreme emaciation is a contra-indica-

tion to its use.

Otani reports on the clinical use of cyanocupral in 16 cases. The
interval between doses should be tw^o weeks. Prolongation of the in-

terval may be made without harmful effects. If, however, the reaction

produced by the injection should last more than one week, the succeed-

ing injection must be postponed.

The reaction consist of slight fever lasting for two or three days, rarely

more than a week. The fever is sometimes preceded by a chill. The
general symptoms consist of headache, pain in the limbs, loss of appetite,

etc. As a rule, there is some focal reaction and during this period there

is often an increase in the cough and ex])ectoration; occasionall\' there

is some blood in the sputum. In pulmonary cases, the maximum
dose is 8.5 c.c, and this should never be exceeded.

Otani believes that cyanocupral is a very effective method of treatment.

The shortest interval between injections should be two weeks. If gi\en

at shorter intervals, no improvement is noted and the effects are some-

times dangerous. In order to obtain the best results, the patient should

be placed under conditions of complete physical and mental rest after

the injection; this applies even to light cases. Care should be taken

also to secure rest for the lesion.

During the period of treatment, irritants to the lesion, such as potas-

sium iodide or tuberculin, should be avoided; apricot juice, guaiacol

and its derivatives, and iodol are contra-indicated. Xo marked idio-

syncrasy was noted, and no accumulative efi'ects were obser\ed.
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Takano used cyanociipral in six cases of leprosy with apparently

beneficial results.

Diet. Diet in Chronic Heart Disease is commented on by Hare in

the Therapeidic Gazette for May, 1916. The first point made is that

many physicians pay insufficient attention to the question of the patient's

diet when they are treating them for diseases not necessarily associated

with disordered digestion. If for no other reason, attention should be

paid to this matter because patients expect it, and, if dietetic advice

is not given, they may think that the physician is careless. Hare

considers that the institution of a very limited diet, both as to the variety

of food and the quantity which is taken, is rarely necessary in cardiac

disease so far as the cardiovascular condition is concerned. When

digestive disturbances exist, these, of course, demand proper dietetic

restrictions. But when the diet is reduced below the amount required

for a healthy person at rest, the body turns upon itself and so uses up its

own tissues, so that eventually distinct emaciation occurs. In the ma-

jority of cases of heart disease, whether they be instances of ruptured

compensation due to valvular lesion, or failing circulation due to myo-

cardial degeneration, the chief endeavor of the physician is to put more

strength into the heart muscle, and how can an exceedingly low diet be

compatible with this effort? It certainly would not be considered com-

patible with an effort to increase muscular strength in other parts of the

body.

Food easy of digestion, frequently administered, or food which is pre-

digested and frequently administered, will often produce the best results,

since the taking of two or three hearty meals may, by giving the digestive

apparatus a difficult task, also require of the circulatory system too great

activity. Objection is offered to any general statement to the effect that

coffee, tea and chocolate are injurious to those suffering from heart dis-

ease. It is considered that the etiological factor in the production of the

cardiac lesion has possibly more to do with the regulation of the diet in

heart disease than the actual lesion which is present. Thus in gouty

persons it is obvious that foods which are notoriously gouty, like concen-

trated soups, various forms of game, liver, sweetbread, and other sub-

stances are to be avoided. In acute rheumatic fever, when the period of

convalescence is established, even if the heart has been badly touched,

as full diet as the patient can manage, even including red meat, is to be

encouraged, because of the profound anemia and feebleness that may

follow this as other infectious diseases. Hare seriously questions

the common belief that the liquid intake should necessarily be reduced

to save the labor of the heart, contending that the fluid may fail to be

absorbed, or if absorbed, may readily be secreted by the kidneys or

deposited in the tissues till it can be eliminated. Of course, if there are

associated conditions interfering with elimination or promoting retention

in the tissues it may be necessary to cut down the liquids.
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Diet in Kiieumatoid Airniiirris. Discussing tlic iiictaholisin and
treatment of rheumatoid arthritis, PemI)erton' reaches the following

conclusions:

1. The general conclusions already i)ublished as to the application

of a restricted dietary in rheumatoid arthritis find confirmation within

the limits indicated in the present series of 10 cases.

2. In cases rendered free, or nearly so, of acute symptoms by dietary

means, exacerbations have been caused as an "experimentum crucis" by
the ingestion of pure carbohydrate. Upon the withdrawal of this, the

symptoms ha\e again subsided. The conclusion seems unavoidable
that carbohydrate is a factor in the etiology and treatment of many cases

of this disease.

3. ( ontemporaneously with natural or induced exacerbations of the

disease, there seems to be a tendency for the urine to show a decreased

acidity, as measured by the hydrogen-ion concentration.

4. Observations on the carbon dioxide tension of the alveolar air in

these cases show no great departure from the normal.

5. The non-protein nitrogen and urea of the circulating })lood in

uncomi)licated cases of rheumatoid arthritis, examined both during ill

health and convalescence, fall well within the normal range.

Diet in Gastric Diseases. Friedenwold- emphasizes the important
part diet plays in gastric disorders. "Diet often," he says, "even ex-

ceeds the importance of the choice of drugs. Absolute dietetic regula-

tions cannot be formulated in this class of diseases. Individual charac-

teristics in the patient and in his disease, peculiar tastes, the digestive

capacity of the stomach, the importance, especially in chronic conditions,

of maintaining proper nutrition, are points demanding consideration.

The amount of nourishment will dei)end on the i)atient's weight, 3")

calories being required for each kilo of body weight, when the individual

is at rest. It is advised to weigh every patient suffering with a stomach
disorder when treatment is first inaugurated, and to repeat this from time
to time, in order to determine any gain or loss in weight. Inasmuch as

the proteins can be rejilaced in a measure by the carbohydrates and fats,

an interchange of any of these three food elements can be made according

to the patient's condition."

In cases of oversecretion, an abundant protein diet is advocated to

neutralize hydrocliloric acid excess, red meats and eggs being especially

recommended, the carbohydrates to be given in the most easily digestible

form. "In cases in which there is a diminution of the gastric secretion,

the protein foods are digested with difficulty, whereas the carbohydrates

are more easily digested. In this condition, therefore, only very tender

meats, preferably scraped, are to be given; whereas such easily digestible

1 American Journal of Medical Sciences, March, 191(5.

- Therapeutic Gazette, February, 191G.
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vegetables as spinach, mashed potatoes, and farinaceous foods may be

given in quite large quantities. In both conditions of increased and

diminished secretion of acid, a reasonable amount of fat must be eaten,

preferably in the form of good butter. The diet in muscular disturbances

of the stomach depends greatly upon whether an excess or a deficiency of

gastric juice is secreted." ''In both conditions the ingestion of fluids

should be reduced as far as possible.
'

' It is pointed out that the appetite,

when lost, often leads to the taking of insufficient nourishment, and may,

therefore, be an incompetent guide. When the patient does take too

little nourishment, his requirements can be diminished by quiet rest in

bed. The value of thorough mastication, regular intervals between

meals, and of the temperature of food, about 98° to 100°, neither too hot

nor too cold, and of intestinal alimentation, are discussed. "Even in

cases in which the secretion of the stomach is lost entirely, the intestine

may assume the function of the stomach." The question of rest or

exercise after eating is one of considerable im])()rtance to those suffering

from gastric disturbances. It is generally admitted that violent exercise

should not be indulged in after eating. From my own observations, it

appears that in conditions of gastric disturbances accompanied by in-

creased or decreased acidity, and in muscular disturbances of the stomach

the gastric digestion is imi)roved during rest, but impaired by sleep after

meals.

The value of Bulgarian buttermilk is heartily endorsed on account of

its digestibility, due to the fact that the casein and albumin in the milk

have been rendered soluble. Olive oil in certain gastric disorders, for

example gastric ulcer, is recommended, both as a food and as a

remedy.

The author has obtained most gratifying results in a large number of

cases of peptic ulcer by a method evolved by Lippey, the treatment con-

sisting in protecting the ulcer from the acid corrosion until it has healed

by shielding it from the corrosive effect of the gastric secretion. " He

accomplishes this by maintaining a neutralization of all free hydrochloric

acid from early in the morning until late at night. This is eft'ected by

frequent feedings and the use of alkalies given frequently. The patient

remains in bed three or four weeks. Three ounces of a mixture of

equal parts of milk and cream are given every hour from 7 a.m. to 7 p.m.

After two or three days, soft eggs and well-cooked cereals are gradually

added until in ten days the patient receives 3 ounces of milk and cream

mixture every hour, 3 soft-boiled eggs, and 9 ounces of a cereal each day.

Cream soups of various kinds, vegetable purees, and other soft foods

may be substituted now and then as desired. Powders of magnesia and

soda, and bismuth and soda are given between the feedings to neutralize

the acid secretion."

Duodenal alimentation, devised by Einhorn, that is alimentation by

the direct introduction of food into the duodenum, is regarded as being
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of the greatest iiiiportanee. As iiiiicli as 22S() calorics can l»c adminis-

tered by this method in twenty-four lionrs.

Drug therapy, especially atropine, hydrochloric acid, and jjcpsiu,

receive comment in this paper. Mineral-water cures and the indicsitions

for surgical intervention in gastric disorders are also discussed.

The Food Phoijlkm in Disi'ensary Patients of Different Na-
tionalities is the subject of a paper presented by Landis and Craig at

the meeting of the Association of American Physicians in INIay, 11)1 (i.

The proper utilization of food lias an important bearing on tiie preven-

tion of disease, notably tuberculosis. Are the people getting the riglit

kind and amount of food for their money? Are foreign-born dis])ensary

patients adapting themselves well to American market conditions?

A study was made of four groups of families: three Italian, three Jewish,

three Negro and three Polish. Daily inventories of their food supply

were made for three weeks by a nurse; calories, waste, and cost were

estimated. Adopting a standard calory value, including 340 calories

represented by protein, it was found that all the groups approximated

the desired calory value in the food ])urchased, but there was much
variation in the protein content. The cost per head per day was as

follows: Italian, 19 cents; Jews, 21.5 cents; Negroes, 24 cents; Poles,

34 cents.

While it would be unwise to lay too much stress on any one cause as

responsible for disease of the teeth, the Relation between Diet and
Dental Disease has certainly been established as a most important one,

and one to be always considered in the prophylaxis and treatment of

such diseased conditions. In this connection, an article entitled "The
Influence of Diet on the Development and Health of the Teeth" by
Durand^ is of special interest.

"During the past year I have enlarged these statistics by an examina-

tion of children at the Better Babies' Contests, held in Seattle and

Bremerton, Washington, and children seen in private and dispensary

practice. J\ly results seem to confirm the earlier statistics."

From better babies contests Durand obtained the following results:

Food.

Breast milk

Cows' milk mixtures 102

Sweetened condensed milk .

Of 104 cases collected from 'private and dispensary practice in which

the children had been fed five months or longer on sweetened condensed

milk, 77, or 74 per cent., showed caries of the teeth.

He points out that the significance of these statistics is that a poorly

balanced diet, high in carbohydrate and low in fat, protein, and mineral

1 .Journal of American Medical Association, 1916, Ixvii, .504.

No.
examinetl.
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constituents, fed during the period in which the teeth were developing

and calcifying in the jaws, seems to have rendered them doubly suscep-

tible to decay after they erupted.

These facts emphasize the importance of a well-balanced diet during

infancy. Such a diet he considers should consist of breast milk, or a

properly modified cows' milk when this is unobtainable, with the early

addition of vegetables, fruits, and meat. Alfred Hess says that orange

juice may be begun any time after the first month. Vegetables, fruits,

and meats, properly prepared and given in small but increasing amounts,

may be safely begun as early as the sixth or seventh month.

Secondly, he urges giving early a diet which will teach the proper

function of the jaws and teeth. A child raised on pap will not learn to

chew its food. But if given strips of tough meat to chew the juice out

of, such foods as bacon rinds, bones, tough crusts, hard breads, and,

later, apples, celery, lettuce, etc., the muscles of mastication and in turn

the jaws are enlarged and strengthened. More room for developing

teeth is given, and they are hardened, cleaned, and polished after they

erupt.

Finally, he emphasizes the importance of preventing decay, which may
be effected through selection of food and its proper sequence during a

meal. The last article eaten should be one which will cleanse the teeth

and leave no sticky carbohydrate, decay-producing residue. A tooth-

brush will not remove sticky pastries, cake, and other carbohydrate re-

mains from the fissures of the teeth, but meat, a green salad, celery,

radish, onions, apple, oranges and fibrous food generally, under the 100 to

250 pounds' pressure of the healthy bite, will grind such food out and the

residue left, if any, will have a detergent action toward caries. Pickerill,

in his exhaustive work, has shown that the amount, ptyaline-content and

alkalinity of the saliva secreted in response to various flavors, acidity, and

hardness of foods varies greatly. Acid fruits produce much highly

alkaline saliva, a high ptyaline content, and are an ideal food with which

to finish a meal.

The Pasteurization of Milk. With all its drawbacks, for example,

the injury to the milk, and the possibility of carelessness in the manipula-

tion of milk sold as pasteurized," thereby placing the purchaser in a posi-

tion of false security, in spite of its disadvantages, pasteurized milk as a

commercial product demands consideration. The importance of this

procedure is urged in an editorial article.^

Pasteurization is today the most available process for the destruction

of bacteria in milk on a commercial scale. As practised at the present

time, heating to 145° F., and holding at that temperature for thirty

minutes, followed by rapid cooling. With reasonable care, pasteuriza-

tion destroys about 99 per cent, of the bacteria; and while it does not

1 Journal of American Medical Association, 19 IG, Ixvii, GS3.
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prevent tlie ultimate .s()uriii}>; of the milk, it does delay the i)roeess. The
editorial points out the need of national edueation as to the merits and
advantages of i)asteuri/ation, espeeially in the smaller communities
where the method is but little used. In the large cities, pasteurization

is becoming more and more the method of choice.

Cioodman' has employed the Karell Diet in cases of renal, cardiac and
hepatic edema with good results. His best results were obtained in

those cases which are best termed myodegeneratio card is, the type of

cardiac disease seen in senility, emphysema, chronic alcoholism, and in

cachectic states. In this type, the results were favorable in (iO per cent,

of the cases treated.

Under the combination of rest in bed and the Karell diet, the pulse

assumes first, a better quality, and later becomes less irregular and less

frequent. Blood-pressure is lowered, j)articularly in cases of renal hyper-

tension. He found that diuretics and cardiac stimulants, such as (ligi-

talis, theocin, camphor, stroi)hanthin, and caffeine, often failed to give

favorable results when used alone; when, however, they were used in

conjunction with the Karell diet, they acted especially well.

Allen Treatment of Dlvbetes. Commenting editorially on the

Allen treatment of diabetes, the Therapeutic Gazette (June, 191()) advises

caution in the use of this mode of treatment. It is considered a good rule

and practice " to recognize the fact that no one routine method of treat-

ment can be employed in all patients suffering from the same disease,

since that which suits one patient may be quite improper or ill-advised

for another. In other words, the recommendation that the Allen treat-

ment be instituted promptly in every case is, we believe, unfortunate

and unwise. For these reasons we have perused with much interest a
contribution by Joslin, Brigham, and Horner, in the Boston Medical and
Surgical Journal of March 16 and 23, in which they report 14 cases of

diabetes mellitus unsuccessfully treated by fasting. Possibly no one in

this country has done more toward the scientific investigation of this

obscure malady than Joslin, and therefore anything he may say in regard

to this matter is of the greatest possible importance."

It is only fair to state that, in the opening of their article, these writers

say that they thoroughly believe in the fasting treatment of diabetes as

outlined by Dr. Allen, and that under this treatment their diabetic

patients do better than ever before. They go on to say, however, that

their object in publishing this paper is to show that some of the patients

so treated have died, and to point out the apparent failure. They have
used alkalies less and less in the treatment of acid intoxication, endeav-
oring to avoid the necessity for the use of alkalies by preventing acidosis.

They have found it ach'antageous, however, in long-standing and com-
plicated cases, without otherwise changing the habit or diet, to begin the

> Archives of Iiitornal jVIedicinc, 19 K), xvii, 809.
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treatment of omitting the fats in order to decrease the source of the acid

bodies, after two days to omit the protein and simultaneously to halve

the carlx)hydrates daily to 10 grammes, and then, if sugar has not disap-

peared from the urine, to fast the patient.

The opening paragraph of the second section of their paper states in

different words, the views we have already expressed in this article as

follows

:

" Changes in the diet and regimen of patients who have suffered from

diabetes for many years are always dangerous, and particularly so \vhen

the case is of extraordinary length. Treatment of such individuals

should never be undertaken lightly nor without a full realization of

the gravity involved." These authors close their paper with these

words

:

"The experience derived from these patients has led us to adopt a

preparatory treatment to fasting for very severe, long standing, and

complicated cases."

The editorial concludes by stating that the point which the writer

wishes to make, and emphasize, is not that the Allen treatment of fasting

diabetics is essentially erroneous, or that it will not, in a large number of

cases, produce excellent results, but that it cannot be applied haphazard

in all cases, and that, if so applied, it will sometimes induce disaster, for

every case of diabetes should be approached by the physician "reverently,

discreetly, and in the fear of God!"

Digitalis. From his electrocardiographic studies of patients under

digitalis treatment, Stevens^ reaches the following conclusions

:

1. The cases in which digitalis produces marked slowing of the heart

are cases of abnormally rapid rate; the drug in ordinary doses appears to

have little or no effect upon rates which are normal. The ventricular

slowing may be produced in cases of normal auriculoventricular sequence

and in cases of auricular fibrillation and auricular flutter.

2. In some cases of normal rhythm under digitalis treatment, there is

a distinct increase in the P. R. interval, and an accompanying increase in

the K. T. interval. In some cases of fibrillation, also, the increase in

the R. T. interval is found. In most instances these increases are

coincident with a decrease in the rate, and hence accompany an increase

in the length of the whole heart cycle. A possible factor in the improve-

ment of the heart's action under digitalis maybe the increased mechanical

advantages resulting from the increase in the total length of the cardiac

systole.

3. Transformations in both P. and T. waves appear coincidentally

with and are apparently related to, the digitalis treatment. These

variations are, however, not constant.

4. A single case in which digitalis coupling occurred shows, in all

1 Boston Medical and Surgical Journal, March 9, 1916.
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instances of the extrasystolic, complexes of th(^ same type, iiulicatiiifj a

common focns of origin.

5. A single patient showed a much increased susceptibility to slowing

by vagus pressure during the digitalis treatment.

Clinical Stidy of Vahious Digitalis Dki (is. The relati\e value

of the various drugs making up the A. digitalis group from the clinical

stand-i)oint differ from each other mainly in the rate and certainty with

which they are absorbed and excreted, and in their local action l)efore

absorption. Such has been the experience of Halse\',' who says that clin-

ically there appear to be no qualitative differences of ])ractical significance

in their all-im])ortant actions on the circulation.

As to the digitalis preparations, he prefers the tincture. Any pre-

paration which is advertised to be free from cumulative action is, in his

opinion, worthless, as to be of value the ability to cause such an action

must be present. If it is removed, the drug is of no service. He favors

strongly digipuratum because the active principles are present in a form

in which they are insoluble in the stomach, consequently they do not

irritate the gastric mucosa. Furthermore, it is a preparation of very

uniform strength. Its high cost is the only objection to making it the

method of choice for oral administration. Digitalin he believes to be too

uncertain' in its composition and strength. He has found some samples

to be twice as powerful as others.

The effects of digitalis on auriciilur fihrillaflon are considered in the

Therapeutic Gazette (April, 1916), which deals largely with a paper by

Cattle. It is pointed out that while digitalis is useful for the purpose

of toning up the cardiac muscle in dilatation and many forms of cardiac

weakness, it is in cases of fibrillation that results are often achieved

which exceed in brilliance those due to the use of the drug in any other

circumstances. Doubtless the tonic action of digitalis on the muscle

and on the \'agus nerve partly accounts for this favorable result, but,

considering that the effect is so much greater in fibrillation than in

other forms of irregularity, it seems most probable that the more regular

and more forcible contractions of the ventricles are due also to the

"blocking" action of digitalis, by means of wliich some of the abnormal

impulses from the fibrillating auricles are cut off. In using a powerful

drug like digitalis, it is necessary to have a clear conception of the

conditions it is likely to benefit. There could be no greater mistake than

to give it indiscriminately to every patient who had a murmur. It

should not be given for })remature systole, as the disturbance is one

digitalis is very liable to produce. It is recommended to give the drug

cautiously in heart-block, but freely if the block is complete.

The dose of tincture of digitalis advised for cases of fibrillation is

fifteen minims four times a day. In case of urgency the dose may be

'Southern Medical Journal, Angu.st, 191G.



398 PRACTICAL THERAPEUTIC REFERENDUM

increased or supplemented by the injection of 5-minim doses of Hoff-

mann's digalin. The pulse generally drops from 100 to 60 within a week.

This is a signal of withdrawing the drug for a few days, to be resumed as

the pulse-rate increases, and continued at such doses as will maintain

the pulse-rate at about 70. Signs of digitalis sufficiently will call for

its suspension or reduction are: slow pulse, vomiting, loss of appetite,

diarrhea, scanty urine, and coupled beats, the last mentioned danger

sign having been emphasized by Mackenzie and Lewis.

In considering the value of digitalis in aortic insufficiency, Taylor^

expresses his disbelief in the value of the drug for this condition, and

records a number of cases having aortic regurgitation who have survived

to old age to whom digitalis has never been given since he has had them

under observation, now some ten to fifteen years.

In the treatment of the arrhythmias, Christian^ states that in some

cases with auricular fibrillation in which edema is marked, a much better

diuresis is obtained by combining with the digitalis a diuretic drug, such

as theocin. In cases with auricular flutter, digitalis usually produces a

striking effect. In paroxysmal tachycardia there is little evidence that

digitalis produces any good effect.

In considering the treatment of high blood-pressure, Elliott' states

that digitalis is the most useful drug we possess no matter what the

origin of the trouble is. The fact that the blood-pressure is high need

not deter us from using digitalis. It acts just as well, and even better,

with a high pressure than w^ith a falling pressure. Indeed, he asserts

it will lower a rising pressure and raise a falling pressure, providing

cardiac embarrassment is the underlying cause. He urges the use of

digitalis at the very first appearance of cardiac decompensation believing

it to be a great mistake to reserve its use until cardiac failure is estab-

lished. This is because we are dealing with an exhausted degenerated

heart muscle which should be aided before it is placed at too great a

disadvantage.

Emetine. Discussing the avoidance of to.ric mamjestations from the

use of emetine. Levy and Howntree* from clinical and laboratory

observations have the following suggestions to offer:

1. The administration of emetine hydrochloride is not to be regarded

as a harmless procedure. Even in therapeutic doses ill effects may follow

its use.

2. Individualization by close clinical observations is essential both

for the success and safety of the treatment. Patients may differ

markedly in their susceptibility to the drug, and the various commercial

1 London Lancet, July 15, 1916.

° Boston Medical and Surgical Journal, August 26, 1915.

^ Journal of American Medical Association, September 18, 1915.

^ Archives of Internal Medicine, March 15, 1916.
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preparations vary widely in toxicity. These points are strikingly

demonstrated by the toxicity exi)erinients re])orted by the writers.

3. Tlie treatment should be given in courses, at intervals of several

days or a week. The subcutaneous route is the one of clioice. In-

dividual dosa<j;c and the duration of each course must be determined

by the exigencies of the case. One-third grain three times a day for a

week or ten days is usually a safe dosage in amebic infections. It is

rarely necessary to gi\e more than \\ grains daily. In the treatment of

pyorrhea, Bass and Johns advocate one-half grain daily for from three

to six days, and maintain that no case need ha^e more than six days'

treatment.

Under ordinary circumstances this seems well within the margin of

safety. It must be l)()rne in mind, however, that the administration of

even relatively small doses over a long })eriod of time may ])rove harmful.

4. The large dosage advocated by Baermann and Ileinemann is

unnecessary and dangerous.

5. Intravenous injections should be employed only in extreme cases.

If this mode of administration seems imperative, small doses, well

diluted (one-half grain in 100 c.c. salt solution), should be slowly given

and the blood-pressure should be carefully observed during the injection.

The use of emetine in various conditions associated loith hemorrhage

has received considerable attention in the past few years and good reports

about it have come from many sources. Allen^ has had an opportunity

of noting the efl'ects in the case of soldiers who have returned from the

front with dysenteric SAinptoms, accompanied by blood and mucus in

the stools. The effect of a hypodermic injection of emetine hydrochloride

(one-third grain) once daily has been wonderful; it has been followed

by the speedy disappearance of the blood from the stools, while the

diarrheic symptoms have likewise quickly improved. In another case

of a soldier in training who developed most troublesome mucous colitis,

which resisted the usual remedies, the injection of emetine hydrochloride

in the dose above mentioned was successful in curing the condition.

Allen advocates a more extensive employment of the drug.

Chronic poisoning by emetine has been studied by Dale.'- His

investigation, still only in the initial stage, was carried on with a small

number of cats and rabbits. In all the experiments conducted as long

as a fortnight, symptoms of intoxication have sooner or later developed,

have become rapidly intensified with persistence in the daily injections,

and have terminated fatally. In rabbits, a profuse diarrhea, attended

with rapid emaciation, has been the most prominent effect. In cats

this symptom has been seen, but is apparently of secondary importance,

and may be absent altogether; the most prominent effect in this species

1 Prescriber, May, 1916.

2 British Medical Journal, December 18, 1915.
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is pronounced lethargy and somnolence, deepening to a terminal coma.

The pathological examination of the material has been begun, and

it can only be mentioned, with all reserve, that there is evidence of

damage to the liver and kidneys, in addition to the expected signs

of intestinal irritation. The doses, though rather large, produced, when
given only once, no appreciable effects on the animals. But making

all allowance for differences in dosage and conditions in animals and

human beings, Dale believes that his results have their significance in

indicating a serious danger in pushing the administration of emetine

beyond a certain point. His object is not to suggest any modification

in the accepted dosage and rate of administration, but rather to re-

enforce with the aid of direct evidence the warning, which has already

been sounded from other quarters, against the indiscriminate and

unguarded use of emetine beyond the limits which expert observation

has laid down for its employment with safety and benefit.

The effect of the administration of emeiine during pregnancy and

menstruation is discussed by Chalmers and Papatheodoron^ in reporting

their clinical experience with amebic dysentery. They consider that a

half grain (0.03 gram) daily dose of emetine is the maximum which can

be given safely in pregnancy. Even the effect of these doses should be

carefully watched, and no more of the drug injected than is required to

kill amebse in the stools, all question of a complete cure being set aside

until after deliver}-. It appears advisable to the authors, likewise, not

to administer emetine during the menstrual period, though if it is

urgently required, it can be given without serious harm and continued

in the intermenstrual period. A case is recorded by the authors in

which a period suddenly ceased on the second day, apparently the

result of the daily administration of half-grain doses of emetine.

Emetine in the Treatment of Amebic Di/ftenteri/. The importance of

specific treatment with emetine in dysentery caused by the entameba

histolytica has been borne out by Low's^ experience. He has usually

used the hydrochloride and has generally employed subcutaneous

injections, 1 grain at an injection being his ordinary dosage. Two such

injections are given a day, morning and night, for the first two or three

days if the case is a bad one with much blood, mucus, and pain; or,

if not, only once a day. After that 1-grain injections are administered

every night until a total of 12 grains in all have been given. By this

time all blood and mucus should have disappeared from the stool, and

amebie should no longer occur. Not uncommonly, about the fifth or

sixth day of treatment, a moderate degree of looseness of the bowels,

or in some instances a definite diarrheic condition, is met with. This

may be due to the emetine itself. After the cessation of the drug, the

1 Journal of Tropical Medicine and Hygiene, quoted by New York Medical Journal

December 4, 1915.

2 British Medical Journal, November 13, 1915.



ERGOT 401

stools l)L'c()iii(' solid, of a normal consistence, and no hlood or mucus is

seen on their surface. They should he carefully searched for ainebje,

and if these return or if the mucus and blood appear again a second

course of emetine will he required. This does not, as a rule, need to be

so prolonged as the first, and may be given in 1-grain doses every night

until G grains in all have been taken. Third courses are practically never

necessary. In Low's exi)erience, larger doses tlian those mentioned are

not required. If all symptoms of dysentery have not disai)peared by
the time the 12 grains are taken, then the diagnosis is in all probability

at fault, and the condition is due to some other condition than the

entameba. With such doses toxic symptoms do not occur, but it is

quite possible that, if the drug is given in larger individual doses and
kept up over long periods of time, such might appear. As has been

pointed out, there is no need for this, excessive doses not })eing required.

The action of the drug on the vegetative or living stage of the amebic

is very rapid, the parasites quickly disappearing, as do also the blood

and mucus and other symptoms. Practically all cases of amebic dysen-

tery yield quickly to emetine treatment, there being only a small

residuum of definitely diagnosed cases that fail to respond. Such failures

still lack explanation. Besides the employment of emetine many other

imi)ortant subjects connected with the treatment of amebic dj'sentery

are discussed in this paper.

Ergot. A case of tetany in an adult following yoi.soninci from ergot

is reported by Emslieimer,^ certainly a most unusual source for the occur-

rence of tetany. Gastric and intestinal disorders, ])articularly dilatation

of the stomach, are relatively common causes of tetany in adults in this

country. It occurs less frequently in the course of one of the acute

infectious diseases, such as typhoid fever or influenza; during pregnancy,

after parathyroidectomy, following poisoning from chloroform and
various metals, and as a complication of certain organic nervous disease,

such as syringomyelia and cerebellar neoplasm.

In this patient, the most striking api)earances consisted in the position

of her extremities. There was a more or less general rigidity of both

arms and legs, and a typical bilateral carpotarsal spasm. The elbows

and wrists were acutely flexed, and the hands drawn toward the ulnar

side; the thumbs were adducted beneath the fingers; tliere was flexion

of the metacarpophalangeal joints, extension of the phalangeal articula-

tions. The feet were extended at the ankles, the toes flexed at the

metacarpophalangeal joints. On questioning the patient as to the cause

of her illness, Emsheimer elicited the fact that one week before the onset

of the present attack the patient having passed her menstrual period

three days, took a large dose of fluidextract of ergot (quantity unknown,

as she had taken a swallow of the liquitl directly from the bottle), and

' New York Medical Journal, December IS, lUl.j.
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continued its use in teaspoonful doses every two hours for five days.

She had had some nausea and diarrhea, but no other symptoms of

ergotism, up to the onset of the present condition. There was still

amenorrhea. Despite the fact that the symptoms of tetany became

manifest only after a period of two days from the date at which the

ergot was discontinued, there seemed to be no other peculiar phenom-

enon. The tetany of pregnancy was considered to be ruled out by the

fact that tetany occurs in this condition only during the later months.

Unfortunately, Emsheimer was not able to make further observations

in this case as he did not see the patient a second time. He was informed,

however, about one month later, that she had had a recurrence of her

acute attack. (This would certainly lay open to question the etiological

factor of the tetany in this case.)

Exercise. The effect of exercise on certain parts of the body, as for

instance the skeletal muscles and the heart, is well understood. As the

result of exercise these muscles hypertrophy and this increase in size

and strength is susceptible to measurement. What effect exercise has

on certain of the vital organs, as for instance, the liver, lungs, kidneys,

etc., has never been clear. Some very interesting and important experi-

mental work has been done on this subject by Hatai.^ His observations

were made on albino rats. Determinations were made of various

external measurements, visceral organs, ductless glands, etc., in com-

parable animals. Some of these animals had been allowed to exercise

vigorously in revolving cages while the controls led the ordinary lives

of rats confined in cages. As the result of long-continued exercise

(equivalent in man to a period of from seven to fourteen years) many

striking alterations occur in the various organs. The heart, kidneys and

liver showed the average excess of about 20 per cent, in size, while the

spleen showed a similar amount of deficiency. The brain weight showed

an average increase of 4 per cent, but no change was noted in the spinal

cord. The ovaries were increased 84 per cent, and the testes 12 per cent.

The changes in the hypophysis and suprarenal glands were variable.

The heart was increased in size in proportion to the amount of work.

The effect on metabolism of walking and running has been studied by

Benedict and Murschhauser.- Benedict, in a previous communication,

has shown that very few persons go through a day of ordinary life with-

out having walked a distance of from one to two miles. In a study

of the movements of an individual who might be classed as an ordinary

office worker, it has been shown that the average distance walked per

day amounted to seven miles. Studying the effect of walking and run-

ning on the consumption of energy, Benedict and Murschliauser found

that when the arms are swung vigorously, as often happens if the

1 Anatomical Record, 191.5, ix, G47.

2 Carnegie Institution, Publication 231, 1915.



EXERCISE 403

walkiiiji; is fast, tlu' nu'tabolisin may he increased more than 12") per

cent. Tlie amonnt of energy expended hy an average-sized man merely

to raise the l)ody at each step amounts to as much as one-fifth. In-

creasing the s])ee(l in walking or running, correspondingly increases the

amonnt of energy expended. One of the outcomes of this study is the

practical bearing it has for athletes and workmen as showing the neces-

sity of acquiring a gait or method of ])erforniing a manual task which

reduces tlie ex])cnditurc of energy to a niininium.

In a study of the rffrcf of cxcrlloii on the circiildlioit M;ic|)h;iil' states

that there is a rise in systolic ])ulse-])ressurc, althougli a general vaso-

dilatation may nullify this effect, "^i'lie diastolic i)ressure is always low-

ered, and in failing compensation the fall in diastolic pressure is most
pronounced. TIumt is often an almost comj)lete absence of the ])rc(li-

crotic wa\e ])ointing to diminished systolic pulse pressure.

There are in use not a few methods of treatment tlic propriety of

which is questionable, but which, by reason of long usage, are j)ersisted

in. Thus we continue to follow a ])lan the rationale of which we do
not understand. Typhoid fever, for instance, was long treated by a

milk diet, and the danger of employing any other method became so

firmly fixed in the minds of the profession that it is only after years of

preaching, by a few, that a more rational view has come to j)revail.

The treatment of lionopti/.sis is subject to this criticism. From time

immemorial the belief has i)revailed that exercise or exertion tended

to i)roduce ])nhnonary bleeding in phthisical subjects and that the

sine qua nun of treatment was absolute rest. For this reason it is not

uncommon to see a patient who has had a pulmonary hemorrhage

lying for hours or e\en days in a fixed position and covered with bedding

which has become spattered with blood. The fear of bringing on

another attack if the patient moves or if the bedding is changed is

responsible for this.

Because of this unnecessary dread, a recent article by Bang- is

welcome. He states that the traditional idea that after a hemorrhage

from the lungs the patient must be kept absolutely still is based on theory

and not sustained by actual facts. In a careful study of the subject of

hemoptysis, he found that the initial hemorrhage came on while the

patients were lying in bed or reclining in a chair, in OO j^er cent, of 354

cases; in 15 per cent, of those while dressing, sitting uj) in bed or just

lying down; in G per cent, of those who were walking or working,

and in 8 per cent, of those otherwise out of bed. In only 2 per cent,

did a hemorrhage occur when the patient was climbing stairs, and yet

out of 2()()() studied they must have climbed the stairs over 1, ()()(),()()()

times, taken at least 1(),0()() warm baths and 25,()()0 douches wliilc in

^ British Medical Journal, Octolxir 30, 1915.

- Ugeskrift for Lacger, March 23, 1916; Journal of Aincricaii Medical Association,

May 13, 1916.
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the sanatorium. No one part of the twenty-four hours seems to be more

Hable to it than others, and in his cases there were only 10 cases in which

the hemoptysis came on while at stool, including 3 primary and 7 secon-

dary hemorrhages. Bang regards it as significant that the condition

was constantly febrile in 50 cases; that fever had developed just before

the hemorrhage in 45; that it occurred just afterward in 31; 11 had

been severely chilled and 10 had been given a tuberculin injection

just before. Thus, in 45 per cent, of the cases there were present con-

ditions predisposing to congestion or stasis.

Bang advocates a more liberal method of treatment than that which

prevails, by allowing the patient to sit up and move after an hemoptysis.

He believes that allowing the patient to sit up, or at least assume a half-

reclining posture, has a beneficial effect both on the mind and the

appetite. The patient should be allowed to assume one of these postures

at once. Rising in bed to a sitting posture presses on the vena cava,

as in straining at stool, and is apt to start reflex action from the nerve.

He states that this one movement of sitting up in bed is probably what

has given movements of any kind such a reputation for being dangerous.

This danger, he says, is entirely averted if the patient is placed from the

start in a sitting posture. The comfort of the patient is greatly increased

as expectoration, eating, and vomiting, the performance of the toilet,

etc., and all more easily carried on if this posture is allowed. He makes

no change in the diet.

Bang's real object in advocating this plan is that it aids in warding off

the evil consequences of extra^•asated blood. The extravasated blood

may sweep tubercle bacilli, pus and mucus from the diseased into

soimd areas and for this reason natural and voluntary aspiration of

this material is important. Allowing of the postin-es he recommends aids

in this act. Although admitting that a certain amount of danger cannot

be absolutely denied. Bang believes that the danger looms up larger in

theory than in actual experience. Personally, 1 am inclined to believe

Bang is correct in his views, and of recent years I have been inclined to

disregard blood-streaked sputum and very small hemoptyses.

Webb, Forster, and Houch^ advise that tuberculous patients be

trained to rest at night and during the day on the more affected

side. As a further means of keeping the diseased lung quiet, a small,

firm pillow may be placed at the side in order to restrict motion. They

state that under this plan there has been a reduction in the amount

of sputum and that healing has been promoted, relapses hindered and

fever diminished.

Fuchsin. The use of the aniline dyes in the local treatment of ulcers

and skin disorders has been referred to in previous issues of Progressive

Medicine. Ferreira- reports favorably on the use of fuchsin in the

1 Colorado Medicine, May, 19 IG.

- Archives de medecine des enfants, August, 1915.
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treatment of iinpciujo, hitcrtr'uja, and other ol)stiiiate .s7./// (ijj'vdioii^i

in infauffi. He eini)loys the ordinary Ziehl's carhol-fuehsiii used in

bacteriol()<^ieal work. One ])art of fnehsin is dissolved in 10 parts of

aleohol, with 5 ])arts of phenol and 100 parts of distilled water. This

solution is applied by means of cotton to the crusts, pressing the fuchsin

mixture into each after all loose and friable parts liave been removed

with sponges dipped into a 1 to 1200 solution of zinc sulphate or its

equivalent. The crusts absorb the fuchsin mi.xture and harden, forming

an impermeable red varnisli. The treatment is a])])lied daily. Tlic only

objection to it is that it may stain the clothing.

Another of the aniline dyes, Scharlach R., has been studied experi-

mentally by Bnllock and liohdenburg.^ This is one of the substances

recommended for the treatment of sluggish ulcers. It is supposed to

stimulate the epithelial cells. It is the belief of Bullock and Rohdenburg,

liowever, that Scharlach 1{. exerts no specific stimulating action on

ei)ithelial cells.

A remarkable case of aniline iMjisoning is reported V)y Ilartogh.^

A young man in robnst health was about to take part in an athletic

contest, but before it began he became extremely cyanotic, his lips,

hands, and nails were blue, as was also his skin. He suffered from head-

ache and \omitted. The pulse was accelerated, the resi)irations quick-

ened, and he was slightly delirious. Hartogh suspected aniline i)oisoning,

and examined the young man's shoes. They were new and had been

white, but he had colored them black. He had only })een wearing them

about an hour and a half. The symptoms quickly disappeared under

the use of stimulants, cold water to the head and exposure to the fresh

air.

Heliotherapy. In the treatment of tcovnds, Grange^ has been im-

pressed with the more rapid healing in those cases which have been

exposed to the direct sunlight. The scars are less adherent, more supple,

and are ne\er harmful. The scar tissue develops normally and does not

become exuberant. The deodorizing effect of exposure to the sunlight

is direct and immediate. Suppuration is increased at first, as a rule,

but later it grows less. He found that patients with severe w^ounds

developed fever and inflammation w'hen exposed to sunlight early.

He, therefore, advises a period for recuperation before commencing the

heliothera])y. After a period of two or three weeks or a month, even

the most destructive wounds showed benefit from the exposures. If

there was fever at the time, the temperature dropped to normal.

Grange exposed the whole of the wounded area, and increased the

time of the treatments from half an honr to three or four honrs daily.

1 Journal of Medical Research, September, 1915.

2 Abstract, Journal of American Medical Association, September 4, 101.5.

''Paris Medical, December 2.5, 1915.
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Deutschlaiuler^ placed the wounded in an abandoned greenhouse.

He states that severe wounds healed unusually quickly under the

heliotherapy thus rendered possible.

Jeanneret- states that even in a city environment, heliotherapy can

be made to yield good results. He states that with time and patience

tuberculous bone lesions can be cured without going to the mountains.

His work was done at the Children's Hospital at Basel. Jeanneret

insists that the method is not limited in its usefulness to tuberculous

lesions, but that it is the tonic jxir excellence for all debilitated con-

ditions in children. The exposures are commenced gradually, two for

five minutes the first day, increasing to two for sixty minutes by the

seventh day, and two for three hours by the twelfth day. During the

winter months, February for example, the exposures are six or seven

times as long as in July, when the sunlight is intense.

Tarole^ has utilized heliotherapy in the treatment of skin diseases.

Pus-forming affections invariably were benefited by this method.

Graded exposures promote general bodily vigor, discourage the growth

of bacteria, diminish inflammation, encourage resorption of patho-

logical exudates and of scar tissue, stimulate epidermization, cellular

multiplicati(m and reconstruction, and, above all, tend to relieve pain.

Jesionek'' treats lupus by means of exposure to the direct sunlight or

to the rays of a mercury quartz lamp. He advises exposure of the

entire body as he believes that the pigment generated in the epidermis

by the rays is absorbed into the circulation to a certain extent and carried

to the tuberculous focus where it exerts its therapeutic effect. As lupus

foci shielded against the light healed under general heliotherapy, Jes-

ionek believes that the general, rather than the local, exposure is the

essential factor.

Leukocytic Extract. The therapeutic effects of leukocytic extract

have been studied by Schottstaedt.'^ In a paper read before the American

Association of Inummologists, he stated that the work had been carried

on with leukocytic extract prepared from leukocytes obtained from the

blood of normal animals. Injected subcutaneously into normal in-

dividuals and into those suffering from an acute infectious disease, it

produced a marked leukocytosis. The leukocyte increase is often 300

per cent., and is highest ten or twelve hours after the administration of

the extract.

The neutrophile elements are particularly increased, and, coincident

with this, there is a less well-marked increase in the eosinophile cells.

Schottstaedt states that striking beneficial results were obtained in

' Deutsch. med. Wchnschr., October 14, 1915.

' Revue Medicale d. 1. Suisse Romande, August, lOl.'i.

3 Cleveland Medical Journal, October, 1915.

* Ztschr. f. Tuberculose, December, 1915.

"- Journal of American Medical Association, 1916, Ixvii, G9.
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certain of the acute iul'ectioiis, as I'uriinciilosis, ])neuiiH)uia, acute

bronchitis, aiul acute tonsillitis. Less striking results were obtained

in chronic infections.

Hexamethylenamine. Ilaskins' undertook, under tlic ausinces of the

Committee on Therapeutic Research of the Council on Pharmacy and
Chemistry, a study of the efl'ect of hexamethylenainine on uric acid.

It is admitted that perhaps after the administration of excessive do.ses

of the drug, certain portions of the secreted urine may contain a sufficient

concentration of it to impart to them a uric acid solvent power greater

than the same urines would otherwise numifest. But, as Ilaskins

I)oints out, this is scarcely of therapeutic value. The doses of the drug
is too large, and an equal or better efTect can be produced more readily

by the administration of alkaline diuretics of sodium bicarbonate in

reasonable quantities.

Corica- reports on tlu> effects of hexamethylenamine in healthy chil-

dren and in those sufl'ering from nephritis. In 11 healthy chiklren the

drug was found in the urine in half an hour, and the elimination kept
up for from twenty to thirty-three hours. In five children with n(^])hritis,

the drug appeared in the urine in half an hour also, but the elimination

kept up for from forty-six to eighty-five hours. Corica believes that the

drug is eliminated through the glomeruli and that its action on the

kidneys depends on the nature of the kidney disease. If it is of toxic

origin, the drug has less efTect, its action being practically restricted to

warding off, if i)ossible, ascending invasion of bacteria from the bladder.

Invasion of this kind is favored by the scanty production of urine in the

toxic cases. In cases of infectious nephritis, the drug has an antiseptic

action. In addition, it changes the urine from an alkaline to an acid

reaction and aids in preventing the ilevelopment of bacteria in the

urinary tract below the kidney.

In an article dealing with some observations on the elimination of

hexamefliylcnctetmininr, Falk and Suguria'' state that, in general terms,

the amount normally excreted is greater the lower the specific gravity

of the urine. The concentration of formaklehyde in the urine had no
apparent connection with the amount of the drug excreted. Finally,

in a number of pathological cases invohing impairment of kidney
function, abnormally small amounts of hexamethylenetetramine were
excreted.

Hypophosphites. I'or years the hypophosphites were widely used in

the treatment of inilmonani iuhcrculosis. It is difficult to understand
their poi)ularit\-. It is interesting to note that Marriott' condemns
them /// tofo. He emphatically states that there is no reliable evidence,

1 Archives of Internal Medicine, Decemljcr, 1915.

2 Pediatria, July, 1915.

3 Journal of Pharmacology and Experimental Therapeutics. January, 191G.
' .lournal of American Medical Association, February 12, 191G.
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either clinically or experimentally, that they exert a physiological effect;

it has not been demonstrated that they influence any pathological

process; they are not "foods." "If they are of any use, that use has

never been discovered." An editorial article^ is equally emphatic in

condemning glycerophosphates. As it pertinently remarks, glycero-

phosphates will continue to be manufactured until physicians refuse to

prescribe them

!

Kaolin. Last year attention was called to an article by Hektoen and

Rappaport on the use of kaolin in "diphtheria carriers." During the

past year Rappaport^ has contributed a second article on the subject.

Rappaport states that crude kaolin thoroughly dried and sieved may be

applied directly to the nasal mucous membrane by means of a powder

blower. In children, he carries this out at two-hour intervals for six

treatments. Before each application the nose is sprayed with a cleansing

solution of sodium bicarbonate and sodium biborate, 2 per cent. each.

In adults, the application to the pharynx may be made by having the

patient swallow, at two-hour intervals, four half-teaspoonfuls of kaolin.

The action of the kaolin is purely mechanical. The bacteria cling to the

kaolin, and with its removal the germs are also removed.

Under this method the average stay in the hospital of 100 patients

was 25.61 days, while the time of quarantine for a similar number not

treated with kaolin was 33.45 days.

A somewhat drastic measure for treating "diphtheria carriers" is

recommended by Ruh, Miller, and Perkhis.^ They conclude that the

condition is most effectively remedied by means of tonsillectomy and

adenoidectomy. By this procedure the condition was relieved in a little

over eight days, on the average, after the performance of the operation.

Hess'* reports favorably on the use of fuller s earth in the treatment of

iniestinal disorders in infants. An ounce of the earth may be given in a

day's feeding. INIixed with the food (milk) it is taken without difficulty

and produces no disorder. In normal infants its sole effect, which may
be stated to have been constant, was that it induced constipation. The

stools became firm, dry, and formed. In some cases the constipation

became so marked that the earth had to be discontinued. Hess then

gave the earth to infants suffering from indigestion, as manifested by

diarrhea, accompanied in some instances by vomiting. In these cases

the earth was either added to the food, consisting of the diluted milk, or it

was given by teaspoon every hour or two. Either method can be used.

In sever cases of enteritis no food whatsoever was given, but merely tea-

spoonful doses of this preparation as often as every half hour. It may
also be suspended in a little water, especially when it is sweetened by

means of saccharin (| grain to 1 ounce of fuller's earth).

' Journal of American Medical Association, April 15, 1916.

2 Ibid., March 25, 1916. ' Ibid.

' Ibid., January 8, 1916.
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Altliousili Hess did not iii\ari;il)l\' adiicN'c success witli the earth, it

had a <i;reater efi'ect on inhihitiiiK the diarrhea than has hisiiiiith, chalk

mixture, or other drugs commonly used for this purpose. In some cases

it also seemed to exert a sedative action on the stomach as judge<l by the

fact that vomiting ceased. In no case were any harmful cli'ects noted.

Lactic Acid Bacillus. Sufficient experimental evidence derived from

both animals and man is now available to reveal in a general way the

advantages and disadvantages of the lactic acid bacillus in aH'ecting

the growth of putrefactive organisms in the alimentary canal. The first

point to be borne in mind in applying this reiuedy is that wliile good

results may be obtainetl in many instances when putrefactive organisms

are breaking down protein substances, digestive disturbances caused by

the fermentation of starches or sugars will aggravate matters, increasing

the fermentation and acidity. The seccmd point is that a large amount

of absorption of putrefactive material occurs in the large intestine, in

which efi'ects from the administrative of lactic acid bacilli are compara-

tively slight. In 1908, Hester and Kendall showed that it was possible,

by feeding monkeys for two weeks on nothing but milk containing the

lactic acid bacillus, to induce or maintain the acid reaction from one end

of the alimentary canal to the other, but they also found that its efficacy

was chiefly above the ileocecal valve. JVIore recently, Ilaehe has shown

that this bacillus does not grow readily in the colon, although it seems

able to survive over a considerable period of time in the small intestine,

multiplying there and adjusting itself to the existing conditions.

Commenting editorially on the abuse of remedial agents, such as the

lactic acid bacillus, which are used indiscriminately before their limita-

tions and contra-indications have been determined, the Therapeutic

Gazette says: "It is unfortunate that they are, when first brought for-

ward, received with so much enthusiasm that erroneous conceptions of

their actual value are widely disseminated, and being widely dissemi-

nated are correspondingly persistent, with the result that they are used

carelessly, or distinctly abused, and, what is worse, the patient for whom
they are prescribed may be also abused. The moral is that the physician

must have a clear idea of what he ought to do and a definite understand-

ing as to what his remedies can do."

Lead Acetate. A number of interesting points regarding this drug,

and particularly its capacity, for acting as a slow poison, are brought out

by Charteris.^ The earliest s>^Tlptom of the action of this drug noted

was the presence of stii)pling of the red cells, that is, baso])hilic staining.

He could not difi'erentiate this stippling from that encountered in per-

nicious anemia and leukemia. The development of the blue line on the

zones was observed in a patient who had received only four lead and

opium pills. Another case showed it after taking o grains of lead

^ Glasgow Medical Journal, Deroin])or, 1015.
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acetate for nine clays. In one instance, the blue line resulted from the use

of 42 grains of the drug, in another after 60 grains had been taken, and

in still another not until 128 grains had been ingested. In a patient

suffering from chronic nephritis with polyuria, albuminuria, and slight

hematuria a course of treatment with lead acetate over eighteen days,

with a total dosage of 108 grains, resulted in severe colicky pains in the

abdomen, foul breath, and a blue line on the gums. Besides directing

attention to the possibilities of slow poisoning with lead acetate,

Charteris questions its value as an astringent in conditions dependent

upon absorption of the drug, because of the changes to which it is sub-

jected by the gastric juice.

Lecithin. Commenting editorially upon our imperfect knowledge in

the past of the nature of lecithin, the Journal of American Medical

Association (1916, Ivi, 1029) states that physiological chemists have

realized for some time that the "lecithin" of the text-book descriptions,

and the "lecithin" of commerce must in many, if not all, cases be repre-

sented by a mixture of substances, unless lecithin is to be conceived of

as a far more complex substance than the current hypotheses indicate.

As a rule, the amount of cholin obtainable from a given "lecithin" has

been too small to account for the whole of the nitrogen present. The

published data range from 25 to 90 per cent.

According to McLean,^ lecithin is represented by a mixture of two

substances: rephalin, which tends to become insoluble in alcohol and

a substance which remains alcohol-soluble, true lecithin. Kephalin

appears to have the same general structure as lecithin, except that the

base present in kephalin is beta-amino-ethyl alcohol instead of cholin,

the base in lecithin. Both are monaminomonophosphatids with a ratio

of N : P—1 : 1. MacLean has succeeded in isolating the "theoretical"

compound described as lecithin in which the whole of the nitrogen is

accounted for by the cholin present. As the Journal of the American

Medical Association says: "Anyone who has had practical experience

with the analysis of lipoid mixtiu'es, which seem to defy almost every

conventional mode of purification, will recognize a great step in advance

in this achievement. It is equivalent to saying that the postulated

compound lecithin is a definite chemical entity. The way is now opened

for the reinvestigation of the biological properties of lecithin as an indi-

vidual purified compound of recognized chemical structure."

Magnesium Sulphate. In a very interesting paper entitled " Inhibitory

Proi)erties of Magnesium Sulphate and their Therapeutic Application to

Tetanus," Meltzer^ discusses in a general way the phenomena of in-

hibition in biology, and in particular the inhibitory action of magnesium

salts, the dominant action of these salts consisting in depression or

1 Biochemical Journal, 1915, ix, 351.

- Journal of American Medical Association, March 25, 1916.
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inliil)ili()ii. and then takes u]) the ircatment of tctdiuts by inaffiiesiiiin

suli)hate. The ellVet of this (h-u<^ on tetanus is m(wt a])i)arent thn»ii<;h

its favorable influence on the convulsions, no other remedy, in the opin-

ion of the author, l)ein,o; capable of relieviiiff the furious symptoms to

such a satisfactory de<j;ree as do the injections of magnesium sul])hate.

But the author believes the salt exerts more than a merely sym])tomatic

action. "It is possible that the mafi;nesium salts, accumulated in the

lyni]))! enter into the synai)tic membrane between two neurons and thus

prevent the wandering of the tetanus toxin throu.uli liit^dicr neurons and

into the correspcmding nerve cells."

The technic and indications for the \arious methods of administering

magnesium sulphate in tetanus, by intraspinal injection, by subcutane-

ous injection by intravenous injection, and by intramuscular injection

plus'ether inhalation are presented. The best general plan for the treat-

ment of tetanus is summarized as follows:

In each and every case of tetanus, 1.2 c.c. of a 25 per cent, solution of

magnesium sulphate should be given by subcutaneous injection three or

four times a day throughout the entire disease.

\Yhen the disease is complicated by severe tetanic attacks, 1 c.c. of a

25 per cent, solution for every 10 kg. (20 pounds) body weight (in adults)

should be given by the intraspinal method.

When the disease is attended by immediately dangerous tetanic com-

plications, from 2 to 3 c.c. per minute of a per cent, solution of mag-

nesium salts should be given then by an intravenous injection until dan-

gerous symptoms subside or the respiration becomes shallow or too slow.

When the respiration seems to become impaired in consequence of the

administrati(m of magnesium salt by the intravenous, intramuscular or

subcutaneous methods, calcium chlorid should lie injected in the maimer

described above.

It is advisable to have at hand an apparatus of intrai)haryngeal in-

sufflation ready for use, whenever the respiration becomes slow or shallow.

Finally, the simultaneous treatment by antitetanic serum should not

be neglected.

Another disease affecting the nervous system, namely, chorea, has

been treated with magnesium sulphate, but the results in this disease did

not seem to warrant a c(mtinuance of the treatment. Ileiman' treated

5 choreic patients with repeated subcutaneous injections of magnesium

sulphate, using a 25 per cent, sterile solution, 0.01 gm. of magnesium

sulphate being administered per kilogram of body weight at the })egin-

ning of the treatment, the dose finally reaching 0.2 gm. of the drug to

1 kilo of body weight. In only 1 of the 5 cases was improvement noted,

the other 4 showing absolutely no response as far as the psychomotor

system was concerned.

' American Journal of Diseases of Children, August, 1916.
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^Magnesium sulphate was employed as a form of treatment in dysentery

three hundred years ago, and has lately been receiving renewed attention

in the non-ameboid forms of the disease. Wyatt-Smith' reports gratify-

ing results as a result of his experience with magnesium sulphate in this

form of dysentery during a campaign in India. His experience has been

confirmed by reports from the front in the present European war, as well

as from the South African war.

Impressed with the relief given a patient suffering with tetanus who

had marked delirium and considerable excitability, and who recovered

after treatment with magnesium sulphate, Leonard^ was led to determine

the value of intraspinal injections of magnesium sulphate in delirium

tremens. A preliminary report is made on twelve cases. Lumbar punc-

ture was performed and varying quantities of cerebrospinal fluid were

removed according to the amount of pressure found, the amount varying

from 10 to 40 c.c. After removal of the cerebrospinal fluid 1 c.c. for

every 25 pounds of body weight of a 25 per cent, solution of magnesium

sulphate (chemically pure), at a temperature ranging between 95 and

100, was introduced by means of a 1 c.c. syringe, through the lumbar

puncture needle into the canal. These treatments were all given with

the patient in a sitting posture. After the introduction was completed,

the patient was returned to a semirecumbent position. No patient

received a second treatment. All these patients required almost con-

stant attention for twenty-four hours after the treatment was instituted,

careful attention being paid to the nourishment, bladder and rectum.

There were 10 recoveries and 2 deaths. Seven of the patients developed

a paraplegic state in from one to two hours following the introduction

of the magnesium sulphate, with lost knee-jerks, lost plantar reflexes,

and relaxation of both sphincters. The return of partial function oc-

curred in from twelve to twenty-four hours after the development of the

paraplegic state, with the gradual return of the reflexes and complete

motor power. Complete restoration of reflexes and function occurred

usually in from thirty-six to forty-eight hours. The remaining 5 patients

had weakness of the lower limbs with lessened reflexes. These patients

usually suffered from retention of urine. Other constitutional dis-

turbances noted were that the temperature rose from 1° to 3°, and the

respiration became more rapid and shallow. There was also some accel-

eration of the pulse. Those patients who had developed a paraplegic

state could only speak in whispers. In others there was no change in

voice sounds.

Leonard feels convinced that the rapidity with which the deliriiun

and restlessness subside, with restoration to the normal within twenty-

four hours following this treatment, is of value in view of the little good

1 British Medical Journal, November 27, 191.5.

2 Journal of American Medical Association, 1016, Ixvii, 509.



MKh'CURY li;;

s('(l;itivc's do and of the liii^di mortality aiiioii^- these cases. This ])re-

hiniiiary rei)()rt is certainly suflicieiitly encouraging to make further
results be awaited with interest.

Menthol has proved satisfactory to so many who have employed it in

a variety of local inliannnatory conditions, that it is not surprising to
hear it recommended in the treatment of iuhcrcidoiis .sinv.sr.f. Bennett/
after a prolonged trial of menthol in a large mmd)er of cases, feels certain

as to its efficacy and rcliahiiity in tuberculous sinuses and now makes
use of this substance exclusively. Local and constitutional influences

of an injurious nature are lacking. The granulations of the siiniscs re-

main of a healthy ty})e, discharge is rapidly reduced to a mininuun, and
the period of healing noticeably shortened. An added benefit is the
local anesthetic action in preventing postop(>rativc j)ain. The strength
found most generally servicea})le by Bennett is about o grains of menthol
to 1 dram of methylated si)irit. Sterilized white gauze ribbon is soaked
in the solution, and, when the excess fluid has been pressed out, is imme-
diately used as packing. The dressing need not be changed for three
days.

Mercury. The frequency of mercurial pnmjnuu/ maintains and
stimulates eft'orts to combat this serious condition. One of the
cardinal principles in the management of such cases is to continue the
treatment long enough, particularly that directed to the elimination and
removal of the poison from the system. P'dimination in acute bichloride

poisoning may continue, according to Vogel and Lee,^ for periods ranging
from a week to several months, during which time the escape of the drug
from the body should be actively encouraged. Beside the skin and
gastric mucosa, the lower bowel has come to be recognized as an impor-
tant emunctory in this afl'ection. The case of an adult has been reported
by Kahn, Andrews, and Anderson^ who had swallowed between 25 and
50 grams of mercury bichloride, and, though ultimately dying from the
effects of the poison, did not develop the severe colitis so frequently
encountered under these conditions, which was attributed to the wash-
ing out of the large bowel with gallons of saline solution. These investi-

gators saved the fluid so used and found, upon careful chemical analysis
of almost every tissue of the body, that the largest amount of mercury
was obtainable from the irrigation fluid, ])ointing to the value of colonic
flushhig for all cases.

Colonic flushing and rectal irrigation are considered by Lambert and
Patterson'* very ^-aluable adjuncts in their treatment of mercury poison-
ing. Following the usual preliminary treatment of administering the
whites of several eggs and gastric la^•age, these authors gi\e the following

1 Glasgow Medical Journal, 19U), Ixxxv, 81.

- Medical Record, 19 IG, Ixxxiv, 58.

^ Ibid., August 28, 1915.

* Archives of Internal Medicine, November, 1915.
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routine treatment as soon as the stomach will permit. (1) The patient is

given every other hour 8 ounces of the following mixture: Potassium

bitartrate, 1 dram; sugar, 1 dram; lactose, | ounce; lemon juice, 1

ounce; boiled water, IG ounces. Eight ounces of milk are administered

every alternate hour. (2) The drop method of rectal irrigation with a

solution of potassium acetate, a dram to the pint, is given continuously.

The amounts of urine secreted under this treatment are \'ery large. In

one case, 269 ounces were passed in 24 hours on the fourteenth day of

treatment. (3) The stomach is washed out twice daily. (4) The colon

is irrigated twice daily in order to wash out whatever poison has been

eliminated in that way. (5) The patient is given a daily sweat in a hot

pack. The authors emphasize the importance of keeping up the treat-

ment with the colonic drip enteroclysis day and night without interrup-

tion. In cases in which one single dose has been taken, after two nega-

tive examinations of the urine, on successive days, they consider it legiti-

mate to stop the treatment. For the less severe cases, a week may be

a sufficient time for treatment. But with larger or successive doses of

poison, or when there is a preexisting kidney lesion, or when treatment

has been delayed, longer periods of treatment, up to three weeks, are

necessary.

A successful result from treatment of mercury poisoning, according to

the method suggested by Lambert and Patterson, is recorded by Cohen

and Bernhard,^ although five days had elapsed since the poison had been

taken—two tablets of bichloride in half a glass of water—and although

suppression of urine had been complete for at least 24 hours, before ad-

mission to the hospital. In this case the non-protein nitrogen and urea

in the blood were markedly increased.

]\Iuch less common is poisoning by mercuric cyanide a very interesting

case of which has been reported by Cettler and Baker.^ In this instance

a girl took 7| grains of the poison and did not receive any treatment for

several hours. Recovery eventually took place, though the patient be-

came anuric on the third day, and remained so for two days, during which

time she presented the characteristic picture of severe mercurial neph-

ritis. She was in bed for one month, and discharged as well after forty-

five days. Hot colonic irrigations were a regular part of the treatment.

The case is specially interesting because chemical and physical analyses

of the blood and excreta were carried on for a month and a half. The

non-protein nitrogen reached the high figure of 292 mg. per 100 c.c. of

blood (the normal being from 35 to 45), and still recovery was accom-

plished. The cryoscopic findings were also noteworthy. From the

normal average of 0.5600, the depression of the freezing-point was grad-

ual as the blood retention increased. From the tenth day, when the

1 Journal of American Medical Association, 1916, Ixvi, 1019.

2 Ibid., 1916, Ixvi, 1694.
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urinary excretion was iiK-reasitii,^ daily, tlie I'rcczinj^'-poiiit (Ictcriiiiiiatioiis

were found to decrease steadily, tlie j^reatest de])ression heiiif^ noted

twenty-one da\s thereafter, namely, 0.772 (\ on the thirty-first (hiy.

The authors consider this an indication that the ki(hieys, in rcsuinini;

their function, regained their water excretory power more rapidly than

their power to excrete crystalloids, retention of which they believe caused

the very low free/in<,'-])oint. In the ])resent case, the clinical course was

very nnich that of i)oisonin<; with mercury hichloride and not at all that

of cyanide ])oisoning, which is attributed by the authors either to the

small (le,i,nve of ionization of the mercuric cyanid, or to the isometric

structure, \\\i,. (X(')2 which has l)een ascribed to it by some authorities.

The possibilities of doing injury by the routine administration of

calomel in divided doses, instead of careful selection of ])atients for this

treatment, is referred to by the Journal of Aiucr'icaii MrdiraJ Asmcia-

tion, 1915, Ixv, 1553. It is contended that it takes many hours for

calomel to cause purging, and that when it is time for the first two or

three doses to cause such action, many other doses on the yV grain i)lan

are on the way, which may lead to protracted looseness of the bowels.

For an antise])tic or germicidal action, salol is suggested as probably

safer and better. Criticism is directed especially to the indiscriminate

use of calomel in divided doses as a routine measure in hospitals in post-

operative cases, without due regard to the condition of the stomach or

intestines, and for all young children who need a laxative, or have any

disturbance whatever, and for most adults suffering from intestinal

disorders.

The intravenovs administration of mercury in syphilis is recommended

by Shaw,^ who claims that the method is quick, safe and certain and free

from pain, while the dose can be ever accurately measured. The thera-

peutic effects are said to be just as quick, and in many cases more certain

and more permanent than those following salvarsan and neo-salvarsan.

Availability and cheapness are also claimed for this method. Untoward

effects are disclaimed, except for a low grade phlebitis which ma}' produce

obliteration of the vein used and which is in proportion to the concen-

tration of the solution used. Shaw uses | to | grain of mercuric chloride

for a patient of 140 to 150 pounds weight, repeated every five to seven

days.

To prevent vein obliteration in the administration of mercury intra-

venously, Xixon- i)resents a method that has met with success in his

hands to such an extent that the technic was used in fifty injections with-

out obliterating a single vein. To thoroughly test the method, small

lateral veins were selected, and as many as ten injections were given at

approximately the same points, and yet no injury to the veins was

occasioned.

' Medical Record, 191(5, Ixxxix. 823.

'Journal of American Medical Association, lOKi, Ixvi, 1022.
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Nixon's method is to dissolve the mercuric chloride (tV to | of a grain)

in 10 c.c. of freshly distilled water which is drawn into a 20 c.c. syringe.

The needle with the syringe attached is introduced into the vein, and

10 c.c. of blood are aspirated into the syringe. The mixture is then in-

jected in the usual manner, without withdrawal of the needle from the

\'ein. The object is to substitute the insoluble, comparatively non-

irritating mercury albuminate for the soluble, irritating mercuric chloride

—a substitution which takes place in vivo when mercuric chloride is in-

jected directly into the vein.

The method of administering mercury intraspinously advocated by

Byrnes of the Johns Hopkins University has many theorectical advan-

tages in its favor, and has given encouraging results. Byrnes employs

an albuminate of mercury, the bichloride being added to a portion of the

patient's own serum and injected intraspinously. He found that 2 c.c.

of serum completely precipitated 0.02 gm. of mercuric chloride solution,

and that 4 c.c. additional serum dissolved the precipitate. Thus 6 c.c.

of serum will hold 0.02 gm. {^ grain) of mercuric bichloride converted to

albuminate in solution. Byrnes' experience indicated that ^V grain to

yV grain could be given safely by the intraspinous route. His technic is

as follows: (1) Sufficient blood is withdrawn to yield from 12 to 30 c.c.

of serum; this is centrifuged and the serum removed. (2) 1 c.c. of a

solution of mercuric chloride in distilled water made to contain 0.0013

gm. to 1 c.c. is added to 12 c.c. of serum. (3) To the serum thus pre-

pared is added salt solution up to 30 c.c. if diluted serum is to be used;

if a concentrated solution is required this is omitted. (4) The mercuri-

alized serum is heated to 56° C. for half an hour. (5) Lumbar puncture

is performed with the patient in bed; pressure readings are taken, and

the spinal fluid withdrawn till the pressure falls to 30 mm. The serum

is then administered by gravity at body temperature, and the foot of the

bed raised. Nixon's method administering albuminate of mercury intra-

venously already referred to, is to be compared to Byrnes' method of

injecting the drug intraspinously.

Intraspinal injectiuns of bichloride of nierciinj are believed by Hunt^ to

be met with practically the same results as the administration of mer-

curialized serum. The advantages claimed are simpler technic, shorter

methods, easier administration, and less opportunity for infection. Both

methods, that of the mercurialized serum and that of the bichloride

injected directly into the spinal fluid, are considered as valuable substi-

tutes for the administration of salvarsan. Ill results are said not to

occur from the direct intraspinous injection of -^ grain of bichloride of

mercury in syphilis of the nervous system. It is well to make the initial

dose small, and a beginning dose of -^^ grain is recommended with a later

increase to one-fiftieth.

1 Boston Medical and Surgical Journal, June 1, 191G.
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111 maUiria, liarlow' has oin])l()yc(l mercuric clilctridc iiitraxoiioiisly in

salt solution, of such strcnfi;tli that 10 c.c. of solution represented J grain

of mercuric chloride. With four or more days interval between injec-

tions, cumulative efleets were avoided. To obtain good results, each

case is n^cjuired to be treated individually, that is, active treatment

should continue until all symptoms of malaria have disaj)])earcd. until

the blood is practically normal, except for a moderate anemia and leuko-

l)enia, due to (|uinine tluM-apy, and until the s])leen has returned to its

normal size and is not tender. Daily (piinine treatment is also insisted

upon.

Opium. ()n(^ of the best articles published during the year on drug

addiction is that of Alclver and Price,- which deals with 147 careful l\'

studied cases. Thanks to the Harrison Narcotic Law, an unusual

number of patients entered the hospital, where they were under control

and offered unusual facilities for purposes of observation. Many of the

patients used only one drug, 38 taking morphine exclusively, and 27

using only heroin. The majority of the patients, however, used the

drugs in various combinations, 21 indulging in heroin and cocaine, while

3 of the number used cocaine, heroin, morphine, and hop (opium smok-

ing). In a study of the average duration of the various addictions, that

of morphine was found to be the longest, 81 having taken mori)hine for

an average of 99.1 years. Next in length of time came opium smoking

(average 5.4 years in 43 cases), then cocaine "sniffers," with an a^•erage

duration of 2.5 years, while in 82 heroin cases the average duration of the

habit was approximately two years. The average daily dose of morphine

taken was 15.3 grains daily, the largest amount em])loyed by any patient

being 90 grains. The heroin addicts averaged 9| grains daily, the

largest amount used by any one patient during twenty-four hours being

30 grains. Youth seemed no bar to the institution of the drug habit:

1 first used morphine at fifteen and one at seventeen years; 5 began to

use heroin when seventeen years old and one at sixteen; 5 commenced to

sniff cocaine at the age of seventeen and one at sixteen; 103 were males

and 44 were females; 98 were white, 2 were Mongolians, and 3 were

negroes.

The frequency of stigmata of degeneration in these cases was investi-

gated, and it was found that 40 per cent, presented to a well-marked

degree one or more of the following: arrested development, such as

abnormalities in shape and size of the ears and palate, irregularities in the

arrangement of the teeth, abnormally shaped heads, and marked facial

asymmetry. The authors, however, contend that a certain proportion of

normal persons do become morphine habitues, the habit being formed

through taking it over a considerable period of time for the relief of ]iain

or insomnia.

1 j^merican .Tounial of Tr()])i(!al Diseases and Preventive Medicine, May, 1910.

- .lournal of American Medical Association, 19 10, Ixvi, 47G.

27
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The most startling statement made by the authors, and tlie one that

should receive most careful and serious consideration by every physician,

is that they "would emphasize the fact that the largest single factor in

the production of morphinism has been professional medication." No
less than 28 learned of the effects of the drug through its hypodermic

administration by a physician or through a physician's prescription.

Surely too much care cannot be exercised in employing a remedy so

potent for evil, and each case should, as far as possible, be investigated

to determine any signs of susceptibility or lack of self-control. The
medical profession, however, is considered to have had little or nothing

to do with the remarkable development and spread of the cocaine (and

especially the heroin) habit of the last few years. It is curious that with

the very extensive and often long-continued use of heroin in cough

mixtures, cases of heroin addiction have not been more frequently traced

to this source.

The vast majority of the cases of opium smoking, heroin, and cocaine

sniffing were found to be acquired through association and for pleasure.

These were the reasons given by all the opium smokers for their initial

indulgences.

The relatively infrequent association of alcohol with the drug addiction

in this series of cases is shown by the fact that IDS out of the 147 denied

ever having used alcohol at all. None were confirmed alcoholics, al-

though a number had used alcohol to excess prior to the formation of the

drug habit. Dc Quincey's contribution to this phase of the problem is

given in his own words by the authors :
" I do not readily believe that any

man having once tasted the divine luxuries of opium, will afterward

descend to the gross and mortal enjoyment of alcohol."

Many other important phases of the subject are considered in this

paper, such as the relative deleterious effects of the drugs, the symptoms

of withdrawal or abstinence phenomena, the prognosis and the treatment

of drug addiction, the author's conclusions as tov^arious modes of treat-

ment are as follows:

1. The original Lambert treatment was more satisfactory than the

ordinary, gradual withdrawal.

2. The Lambert method without the free purgation (using ordinary

purgation) was very unsatisfactory, patients suffering intensely and

showing a marked tendency to delirium.

3. The Belladonna R. was the least important element in the Lambert

treatment, having little or no greater value than other sedatives, besides

having a tendency in certain cases to produce delirium.

4. Plaving a fixed dosage for each patient, as in Lambert's treatment,

is an imdesirable feature, which does not allow for individual differences;

to distiu-b a patient every hour of the day and night is folly; and to try

to blend him to a machine treatment is a very unwise procedure.

5. The best method proved to be gradual withdrawal with free purga-
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tion as in the Lambert treatiiiciit .iikI scdatixcs or stiniulaiits as reciiiircd

in the individual case.

"Patients using daily \ery large doses of drugs and oxer long jtcrictds

of time can only ha\-e the drug withdrawn \('r\- gradiiall.w without

intense suffering or danger of collapse."

With all the good accomj)lished by the Harrison Narcotic Law, it is

still a simple matter for anxone to purchase i)arcgoi-ic oxer the counter

at a drug store.

The action of f/w opnnii (illcdloids, indixidually and in coniliinatifin

with each otiier, on the rcspinifion, is the subject of a ])ai)er b\' ^Llcht.'

The author makes two broad classifications of the opium alkaloids based

upon their action on the respiratory function. One of these includes'

morphine, which is the great sedatixe-alkaloid, although in small do.ses it

may not interfere with efKcient respiration, and may even imjjrove it.

In the other division are narcotine, papaverine, narcein, thebaine, and

cryptopine, which are all distinct stimulants, and, in large doses, excit-

ants, of the respiratory center. Codeine belongs to the morphine class,

though in large doses it may also excite the respiratory center, especially

in rabbits. The action of combined ()])ium alkaloids is a sunmiation of

their individual efi'ects. On the bronchi, narcotine and papaverine are

dilators, morplwne is a dilator to a less degree, dodeine still less so, and

the other alkaloids not at all. Morphine and narcotine seem to act

antagonistically on the bronchi, their combined effect being a lesser

dilatation than that produced by each of them individually. The author

hoj)es that his findings will contribute to a more rational thera])eutic use

of opium and its derivatives.

The action of morphine on the heart is considered by Ilering,- who

discusses the experimentally demonstrated fact that mor])hine in large

doses by increasing ^agus tonicity may indirectly induce a heterotoi)ic

impulse for the heart action, that is, induce ventricular automatism.

The efl'ect of the morphine varies according as the heart is sound or dis-

eased, the pathological heart responding more readily. Therefore, extra

caution is necessary when giving morphine in cases with a tendency to

abnormally located im])ulse production. The sudden onset of fibrilla-

tion is considered to be in many cases a reasonable ex])lanation of an

inunediately fatal attack of angina pectoris, and mor])hine, by ])romoting

the tendency to fibrillation, may ])r()ve a factor in tlie fatal outcome.

He recognizes, however, that valuable aid may be obtained from the use

of morphine in angina pectoris, but recommends that its dosage should

be supervised with s])ecial care. The contrast is drawn between healthy

and diseased organs in their reaction to drugs, the latter res])on(ling more

readily to smaller doses.

' Journal of Pharmacology and Experimental Therapeutics, October, I'Jlo.

- Dcutsch. med. Wchnschr., September 23, 191G.
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It is strange that such wide differences of opinion should still exist

among surgeons as to the propriety of using opium before and after

operation. Such is the case, however, and it makes one wonder if, after

all, there can be a very great difference in the ultimate results, whether

or not the drug is employed. An interesting contribution to this

subject has been made by Davis^ who was anxious to determine how

much foundation there might be for the belief held by many surgeons

that morphine, on account of its depressant effect on general metabolism

is responsible for a long list of disorders appearing in the course of and

following on operations, especially operations performed under general

anesthesia. Davis made a study of the records of 469 patients operated

upon in the Presbyterian Hospital, Chicago, and of the immunity curves

(opsonic and lytic) of a series of morphinized animals. Particular atten-

tion was directed to the possible relationship of morphine to postopera-

tive ileus (paralytic), postoperative acute dilatation of the stomach,

postoperative retention of urine, and immunity. This able paper is

summarized as follows:

The combination of morphine (from | to | grain) and atropine (from

TJ~o to T^T grain) hypodermically before operations is of very little im-

portance so far as the prevention of postoperative shock is concerned,

and, in the general run of cases, plays a negligible part in the production

of postoperative nausea and vomiting, tympanites, and paralytic ileus,

and postoperative retention of urine. It has practically no effect on

immunity. ]Morpliine alone, preceding local anesthesia, adds nothing

to the efficiency of the anesthetic, and causes postoperative nausea and

vomiting in 25 per cent, of the patients; it makes the patient "dopey"

and hence deprives the operator of the cooperation of the patient, which

at times may be valuable. In view of these conditions, and in view of

the disadvantages of imposing one powerful depressant of the medullary

centers, namely, morphine on another, namely ether, the preoperative

use of morphine should be abandoned. In view of the same conditions,

morphine in therapeutic doses, that is, from | to ^V grain, to an adult of

average size, repeated at intervals of not less than six hom-s, should not

be denied to patients whose postoperative suffering cannot be controlled

otherwise.

There is no distinct uniformity in connection with dosage. Small

doses in some may produce more marked effects than much larger doses

in others. Females appear to be more susceptible.

In the stomach, a rather high spasmodic hour-glass contraction is

observed, rarely, but we have not seen this near the pylorus as described

by others. In some instances the stomach may show no appreciable

change from normal. In most cases there is more or less pyloric spasm,

increased peristolsis and a decided prolongation of the emptying time.

1 Journal of American Medical Association, 1916, Ixvi, 252.
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In the small intestine, iiiorijliiiic causes a decreased motility almost

imil'orndy, ai)parently as a result of a lack of i)ropulsioii and not of sjjasm.

When marked, it is most noticeable in the ui)i)er small howei.

The effect on the lar^e bowel is very variable and i)rol)al)ly of little

consequence.

Oral administration produces practicall\ the same eliVct as subcuta-

neous injections.

The effect of moderate doses of some opium derivatives on the j^astro-

intestinal tract of man has been investigated by that important aid to

the study of the action of drugs, the .r-ray, l)y Pancoast and Ilojjkins."

This work was undertaken as the result of an observation (ju the gastro-

intestinal motility of a patient who had a hypodermic of morphine several

hours before the rontgen studies were made. There was found not only

an hour-glass constriction of the stomach but also a striking retardation

of the motility of the small intestine. Control studies on this patient at

a later date, and when freed from the influence of morphine, revealed no
such abnormalities. From their studies, which they present as prelimi-

nary, the authors draw these conclusions:

The rontgen examination is a valuable method of studying certain

phases of drug effects on the gastro-intestinal tract, especially motility,

and the knowledge it furnishes can be gained better by this method than

by any other.

Our observations were made in a series of eleven cases given morphine
and one heroin habitue. \Yhile we have been able to duplicate the

phenomena observed by others, with one exception, there was a decided

lack of uniformity in the effects produced in different individuals, a

connection with both stomach and bowel.

Optochin. On account of the increasing use of optochin (ethylhydro-

cuprein), in the treatment of pneumonia, Smith and Tantes- direct atten-

tion to some facts relating to this drug. Optochin is an alkaloid derived

from cuprea bark and in its chemical structure is closely related to

quinine. While quinine clinically is methoxycinchonin, optochin is a

hydroxycinchonia. ^Nlorgenroth, in 1911, reported that he was able to

protect over 90 per cent, of animals against artificial pneumococcus in-

fection by the injection of optochin; work which has received some con-

firmation by others and favorable reports have been made regarding

its therapeutic use in lobar i)neumonia. The authors found that the

pharmacological action of optochin is qualitatively like that of quinine,

but differs in degree—optochin is more toxic than quinine. In view of

its toxicity the authors urge caution in the clinical use of optochin, espe-

cially by the intravenous route. In their experience, the blood-pressure

was lowered by its use, somewhat less than by (juininc, but in association

' Journal of American Medical Association, 191.5, Ixv, 2220.

-Journal of Pharmaceutical and Kxpcrimcntal 'i'lieraijy, I'.lKi, viii. .53.
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with greater cardiac depression. Though optochin has been advocated

in local eye affections, particularly those due to the pneumococcus, the

authors found that even a 2 per cent, solution was highly irritating to

the conjvnictiva.

Moore^ did not obtain as large a percentage of cures as claimed by

Morgenroth. Of So mice infected with 100 times the minimal lethal

dose or less of pneumococci and treated w^ith ethylhydrocuprein (opto-

chin), 15 mice, or 17.6 per cent., died of pneumococcal septicemia; 13

mice, or 15.2 per cent., died of toxicity of the drug or some obscure

cause, the hearts blood being sterile at necropsy (the corresponding

controls invariably died of causes other than pneumococcal septicemia)

;

56 mice, or 66.8 per cent., survived. Of these 85 treated mice, 69, or

81 per cent., either recovered or died of causes other than pneumococcal

septicemia; such, for example, as the toxicity of the drug. He has not

seen any definite protective action of ethylhydrocuprein in vivo with an

amiHUit of infection greater than 1000 times the minimum lethal dose of

a highly virulent strain.

While, therefore, optochin offers prospect of further improvement in

the treatment of experimental pneumococcus infections, its employment

clinically in doses sufficient to destroy the pneumococcus in pneumonia,

should only be conducted, if carried on at all, with a full understanding

of the possible toxic effects of the drug.

Parathyroid Gland in Paralysis Agitans. Berkeley- believes that par-

alysis agitans is caused by a deficiency of the parathyroid glands, and that

further and more diligent study of the complicated chemical processes

involved will make it ultimately possible to cure this affection in just the

same way in which cretinism is cured with thyroid. While not at present

claiming a cure for paralysis agitans, he considers that from 60 to 70

per cent, of the sufferers from this disease who have given the remedy a

fair trial for from three to six months have been greatly benefited, and in

such patients the progress of the disease has been arrested, or very ma-

terially retarded. Berkeley employs an acetic extract of the fresh

bullock's glands, made by treating the ground or triturated glands with

cold distilled water, filtering, and then precipitating with a very minute

amount of acetic acid. This preparation is administered hypodermically

in doses of fifteen minims.

Pepsin. Within a few years the employment of pepsin in all sorts of

gastric disorders has declined greatly in popularity. An explanation

for this is offered by the Journal of American Medical Association

(1915, Ixv, 883) in the fact that analyses of the gastric contents have

revealed the constant presence of the digestive enzyme in all but the most

exceptional cases of organic disease. Another reason given for the

' Journal of Experimental Medicine, September, 1915.

2 Medical Record, July 15, 1916.
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decrease in use of pej)sin is tlie frequent lack of sueeess of this remedy
when administered by itself to demonstrate distinctly curative effects.

The editorial then refers to the work of Carlson, which indicates the

enormous " factor of safety" which the human orj^anism seems to possess

in respect to the i)epsin of the jijastric secretion. An adult normal i)er-

son, if hungry, may secrete from (iOO to 700 c.c. of gastric juice in twenty-

four hours, while 1 c.c. of the juice will readily digest 10 cm. of finely

divided boiled egg-white in three hours. From tins it will be n-adily

seen that the normal human stomach secretes i)ei)sin far in excess of the

actual needs of the gastric digestion of jjroteins, or at any rate in excess

of what is required under ordinary conditions. ( 'arlson remarks that this

great excess of pe])sin in normal gastric juice probably exi)lains the

clinical finding of great reduction in pepsin content without any evidence

of impaired gastric digestion, provided that sufficient acid is present.

Among the various lines of treatment indicated in disea.ses of the

stomach in which temporary inhibition of ])e])tic digestion is desired,

particularly in the prevention and cure of chronic gastric ulcer. Ham-
burger' esi)ecially reconnnends the inactivation of pepsin by complete

and continuous neutralization of the gastric juice. He states that

sodium chloride will prevent pepsin in aqueous solution from digesting

protein. This effect is permanent, th(> inactivated ferment failing of

reactivation by the subsequent addition of hydrochloric acid. The
inactivation may be prevented, however, by dissolving the ferment in

dilute hydrochloric acid. Neutralization of ])epsin dissohed in hydro-

chloric acid alone (without the addition of sodium chloride) iniiibits the

ferment by the sodium chloride formed from union of alkali and acid,

acting in neutral solution. Complete neutralization of the gastric juice

causes similar pepsin inactivation.

In a later communication, still further developing the subject of pepsin

inactivation, Hamburger and Hal])ern'- endeavored to determine whether

this inactivation of pepsin by sodium chloride was a specific phenomenon,

or whether it was common to many salts. First, however, a more de-

tailed ({uantitative study of sodium chloride was made, and it was found

that the inhibitory effect of sodium chloride on pepsin is a quantitati\e

reaction and diminishes with the concentration of the salt present. The
authors are now engaged in investigating the clinical a])p]ication of the

information they ha\'e obtained to gastric diseases in which control of

peptic digestion may be required. The conclusions presented in this

interesting contril)ution are as follows:

1. The inactivation of pepsin by sodium chloride is not a s])ecific

phenomenon, but may be duplicated by any of a series of inorganic and

organic salts.

' Archives of Internal Medicine, September, 1915.

•'Ihid., August, 1916.



424 PRACTICAL THERAPEUTIC REFERENDUM

2. The inactivation of pepsin by sodium chloride is a quantitative

chemical reaction. Concentrations of 2.5 per cent, cause complete

inhibition; concentrations of 0.25 per cent, cause little, if any, inhibition;

concentrations of 0.1 per cent, cause acceleration.

3. Hydrochloric acid in concentrations from 0.7 to 0.9 per cent, acts

as an inliibiting agent to pepsin.

4. Sodium phosphate in dilutions of 1.200 causes complete inhibition of

pepsin and in dilutions of 1 to 2000 it causes partial inhibition of pepsin.

The inhibition of sodium phosphate may be said to be five times that of

sodium chloride and of most inorganic and organic salts, with the excep-

tion of the strong alkalies.

5. The inhibition of pepsin by various salts and alkaline substances is

probably due to the hydroxyl in concentration of the solutions used.

6. The inhibition of pepsin by sodium chloride and sodium phosphate

suggests the possibility of the clinical use of these salts in the prevention

and cure of chronic gastric ulcer.

7. The strong neutralizing value of sodium carbonate, magnesium

carbonate and calcium hydroxide suggests the possibility of their use

under similar conditions.

Liquid Petrolatum. The extensi^'e use of this oil as a laxative renders

it desirable to know what differences, if any exist, there may be in the

different preparations on the market. Over a year ago results were

published on this subject by Bastedo^ in brief as follows: "The results of

this clinical investigation appear to warrant the conclusion that, so far

as therapeutic results are concerned, the differences in the action of the

three varieties of liquid petrolatum, namely, light Russian liquid petro-

latum, heaA-y Russian liquid petrolatum and American liquid petrolatum,

are too slight to be of importance. Hence, the choice between the lighter

and the heavier oils and between the Russian and the American is an

open one, to be determined not by therapeutic differences, but by pala-

tability, depending on the degree to which the refinement of the oil is

carried out." This subject has been further developed by Brooks^ who

has published some notes on the chemical character, properties, mode of

manufacture and testing of oils of this class. Brooks refutes the assertion

that the American preparations are composed of paraffins, instead of

naphthenes and polynaphthenes, which are found in the Russian oils.

He states that many American petroleums, such as most of those from

the Gulf region, are like the Russian in containing no paraffin; and that,

in the case of those petroleums that do contain it, the customary refining

method of removing paraffin is sufficient to produce true naphthene and

polynaphthene petrolatums. The history of some of these preparations

would appear to furnish another example of business motives versus

humanitarian ones.

1 Journal of American Medical Association, March 6, 1916.

2 ibia., January 1, 1916.
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Liquid petrolatum, iu tlic ()i)iiii()n of Le 'Jauucur,' is au ahsolutcly

marvelous means of kee])iiig eonstipatiou under eontrol without resort

to drastic measures. One caution, however, is to be observed in its use,

the patient must be im])ressed witli tlie idea that lie is receiving a course

of treatment whicli is aiming to jjroduce a lasting cure in time. He
orders 1 or 2 tablespoonfuls a day. After dinner at night or before break-

fast, keeping it up for two or three weeks repeating tlie course as needed.

Three years' exi)erience with refined liquid petrolatum ha\e confirmed

its valuable lubricating action, and its healing influence on the mimite
excavations from abnormally hard feces. The author states that in

autopsies of persons who have been systematically taking liquid petrola-

tum he has found the appendix literally stuffed with it, and adds that its

presence in this way guarantees sterility from the bacterial point of view.

Vegetable oils, on the other hand, are unable to serve as a lubricant for

the feces imtil the amount ingested surpasses the dose normally saponi-

fied by the liver and pancreas. This means imposing a useless burden
on these two organs, an effect which does not result when liquid jx-tro-

latum is administered.

Phenol. There are probably few poisonous drugs about which so

many misleading statements have been made, particularly in regard to

the appropriate antidotes, as carbolic acid or phenol. Various sub-

stances, as pointed out by Wilbert,- have been recommended as antidotes

or prophylactics of phenol poisoning, for example, fixed oils, alcohol,

glycerin, and the soluble sulphates of the alkalines and alkali earths.

Glycerin, for instance, was early observed to lessen the caustic action of

phenol on the skin, and hence it was erroneously inferred that a mixture

of phenol and glycerin would be a safe, non-toxic substitute for phenol,

while as a matter of fact, glycerin will not prevent the production of

gangrene or the absorption of phenol. The value of alcohol as an anti-

dote for phenol has been scientifically disproved by a number of investi-

gators. ]Maclit^ experimenting with animals demonstrated that while

previous intoxication with alcohol had thereby rendered them more

resistant to the effects of phenol taken afterward. Alcohol, adminis-

tered to an animal after poisoning with alcohol, will aggravate the symp-
toms and hasten death. Wilbert found that ethyl alcohol increases the

solubility of phenol in water, and makes the resulting solution more
antiseptic and also more toxic. Glycerin likewise exerts no detoxicant

elTect on phenol.

The efficacy of lavage in phenol poisoning has also been studied by

Macht, who states that in animals the results of this treatment depend

upon the quantity of poison taken, on the time after poisoning that the

1 Paris Medical, Jimc 24, 1910.

- Public Health Rejiort, April 2S, lOlti, ]). 1046.

••Johns Hopkins Hospital Bulletin, April, liJ15, p. OS.
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lavage is begun, and on the solution used for washing the stomach. He
considers a strong solution of sodium sulphate to be the most useful for

the purpose; while next in order comes plain water.

In discussing the merits of sodium sulphate in carbolic acid ijoisomng,

the Journal of American Medical Association, (August 12, 1916, p. 535)

questions whether the action is a chemical one, and states that it has

been suggested that whatever action sodium sulphate may have as an

antidote to phenol may be due to some hindrance to absorption, and

possibly also to an added purgation.

Mental symptoms complicating acute tetanus during treatment by

jjhenol injections have been reported in a case by P^veridge.^ In this case,

the convulsions were controlled by chloral and bromide. Whenever the

patient was allowed to come around at all, the spasms became intense.

As they became less severe, the patient was treated less energetically

with hypnotics. At this time the mental condition began to show a

marked change. He became extremely restless and passed into a state

of low, muttering delirium, with \isions and hallucinations, his condition

closely resembling that of delirium tremens. From time to time he

attempted to get out of bed, and had to be forcibly restrained. This

lasted for five days, during which time there was incontinence of urine

and feces. Chloral and bromides, which had previously been adequate,

now had no efl'ect. After four four-hourly doses of half a dram of

paraldehyde, however, quiet sleep was produced. After nine days the

mental condition appeared normal, but on the tenth day there was a

bad relapse. This lasted acutely for three days, and it was not till ten

days later that the mental state again became normal.

Phenol in the treatment of wounds is advocated by ]Menciere- in a way
which appears heroic, especially in view of the failure of alcohol to act

as an antidote to carbolic acid. Menciere pours phenol freely into the

wound and then rinses it out with alcohol, and is convinced that this

measure has saved many men in his charge not only from amputation,

but from loss of life as well. He claims that it arrests gas gangrene

already luider way, and acts as a life-saving measure when the wound is

deep, soiled and of a bad aspect. The phenol is supposed to work down

more deeply into the wounds than other antiseptics. After applying the

phenol for a minute, or a minute and a half in gas gangrene, he rinses out

the wound with alcohol, employing 3 or 4 liters, and then uses a mixture

of 10 gm. each of iodoform, ginacol, eucalyptol, and 90 per cent, alcohol,

with 30 gm. Peruvian balsam and 10 c.c. of ether.

Iodized Phenol in the Treatment of Diphtheria Carriers. With the

natural difficulties opposed to the disinfection of the tonsils, and after

the failure of many remedies advocated for this purpose, one accepts with

1 British Medical Journal, March 2.5, 1916.

2 Paris Medical, v, No. 14.
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caution, albeit with hoix't'iiliicss, any now roconiincndation that will

rcniovo diphtheria orpinisins from the throats of carriers. Ott and Hoy'

have employed applications of iodized |)lieii(il in 17 cases, witli resnits

sufficiently encouraging to at least indicate further trial of tins treat-

ment. Their cases consisted of carriers convalescent from diphtheria,

and some that did not have diphtheria hut were persistent carriers. In

some of the cases repeated trials with other measures had failed to obtain

negative cidtures. With the iodize<l phenol, negative cultures were

obtained after one application in (> of the 17 cases; after the second

ai)])lication in 5 cases; after the third application in 2 cases; after the

fifth api^lication in 1 case; and after the sixth application in 2 cases. In

l(i of the cases the treatment did not last over eleven days. The remain-

ing case (nasal) was under treatment for twenty-one days and required

nine a})plications to bring about negative cultiu-es.

In all the cases reported by Ott and Roy iodized phenol (acidum

carbolicum iodatum) of the National FornivJary was used. It contains

()() per cent, phenol (carbolic acid) 20 per cent, iodin crystals and 20

per cent, glycerin. In pharyngeal cases, the tonsils, uvula and posterior

wall of the pharynx were swabbed every forty-eight hours until negative

cultures were obtained. In nasal cases, the entire anterior part of the

nasal cavity was swabbed with iodized phenol every forty-eight hours.

Cultures were always made a few minutes before the local application,

which took place forty-eight hours after the previous application of

iodized phenol.

No bad results were experienced. Care was taken not to allow the

preparation to run over the face or drop into the larynx. The applica-

tion is painful for half a minute or less until the anesthetic action of the

phenol takes effect. There is a thin escharotic membrane formed at the

site of application which remains for about twenty-four hours.

The authors admit they do not know the manner in which this ])re])ara-

tion acts in ridding the throat of the diphtheria organisms so prom])tly.

They suggest that the phenol permits the more thorough penetration of

iodine into the crypts of the tonsils, the place where the organisms are

reached with the most difficulty, and where they are supposed to remain

for the longest time.

In the same number of the Journal of the American Medical dissociation,

another method of removing diphtheria organisms in carriers is advocated

by Friedberg, that of removal of the tonsils and adenoids in diphtheria

carriers. In the 6 cases reported, negative cultures were obtained

promptly after operation, and they remained negative. In one of these

cases, positive cultures had been obtained during the fifty-seven days

previous to operation. As to the time the operation should be per-

formed, it is advisable to wait for two or three weeks after clinical

' Journal of tho Aniericiui Medical Association, March 11, I'.HCt.
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recovery from diphtheria. In the case of chronic carriers, no time hmit,

of course, is necessary.

Phenolphthalein. More than a thousand doses of this drug have been

administered by ]McWalteri ^.^q considers it the most useful laxative in

the Pharmacopoeia. The dose for children is ^ to | grain, and for adults,

2 to 6 grains. He had given it usually in doses of about H grains, re-

peated from two to three times a day. After a dose of 3 to 4 grains loose

motions are produced in from four to six hours, but where smaller doses

are given it brings on a natural or somewhat soft and copious evacuation

only once or twice daily. Its chief advantage is that it is singularly

free from causing pain. It does not seem to lose its effect, at least, until

it has been persisted in for a considerable time. McWalter has not

observed in small doses any action on the kidneys or backache—as a

result of absorption of the drug. He believes it is more active and less

griping than cascara sagrada. He considers it almost an ideal laxative

for pregnancy and has used it extensively in this condition. He thinks

it also particularly useful in intestinal toxemia, attributing to it a certain

degree of antiseptic value. In clu-onic mucomembranous colitis he ad-

vises its use, in dose of | grain thrice daily, to prevent entrospasm, to

ease pain and to check the excessive secretion of mucus, thereby improv-

ing the neurasthenia, and the patient's condition generally.

Pituitary Gland. The importance of studying the pituitary gland in

various diseases afi'ecting the organs of internal secretion because of the

interrelationship of these difl'erent structures is emphasized by Try,^

who investigated the histological changes occurring in the pituitary

gland in 8 cases of diabetes mellitus associated with demonstrable disease

of the pancreas, 3 cases of acute pancreatitis, 1 case of carcinoma of the

pancreas, 2 cases of myxedema, 1 case of cystic goitre, 1 case of Addison's

disease, and 2 cases of hypertrophic thymus. The most important result

of this study was the demonstration of definite histological changes in

the anterior'lobe of the pituitary body in the cases of diabetes. These

changes consist in the presence of adenomatous masses of eosinophile cells,

colloid invasion of the anterior lobe, and areas of cellular degeneration.

In the cases of acute pancreatitis and carcinoma of the pancreas, the

histological changes in the pituitary- gland are absent or slight. In

myxedema, there occurs in the pituitary an increase in weight resulting

from an increase in the connective-tissue elements and a hyperplasia of

the chief cells. In goitre, there is a hyi)erplasia of the chromophile cells,

especially of the eosinophile cells, and an increase of colloid material in

the enterglandular cleft. No histological changes were observed in the

pituitary gland in the case of Addison's disease or in the cases of hyper-

trophied thymus.

1 Lancet, November 20, 1915.

2 Quarterly Journal of Medicine, July, 1915.
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While extracts of tlie ])ituitai'y j,daii(l lia\e been frequently recoiii-

inended as peristaUic stiiniihints, it must not he overlooked that oi)])(>site

effects have at times been encountered experimentally in animals. Ilas-

kins/ refers to the de])ression observed by Shamoff in a])|)lyinj; extracts

of the gland to isolated loops of rabbit intestine, and gives his ow n experi-

ence with intravenous injections of pituitary gland on the small intestine.

Dogs were anesthetized and the dorsal jxn'tion of the s))iiial cord de-

stroyed. A section of the intestine was innnobilized ('rrendelenbiu-g

technic) and a recording lever attached. In 5 cases out of (1 a clrjin-cut

de])ression of tonus and peristalsis occurred. Commercial "pituitrin"

was tlie extract used. Whether or not the process of ])reparing the ex-

tracts for the market affects the results, Haskins considers that each lot

of the product should be tested by the manufacturer and its effects (jn

peristalsis stated on the label of the container.

In bronchial asthma, "WarfeP observed marked improvement in 6 cases

treated with a preparation of the anterior lobe of the ])ituitary gland.

Two and one-half grain tablets were administered orally four times a day.

Two considerations prompted this method of therapy: In the first

place, Warfel was impressed with the encouraging results following the

use of this portion of the gland in certain types of cases of i)hysical inider-

development and of disturbed metabolism, supposedly due to a defect in

the anterior portion of the ])ituitary body. Secondly, the striking results

obtained in controlling attacks of asthma by the hypodermic use of

adrenalin chloride suggest that the asthmatic symptoms may depend

upon deficiency in secretion on the part of the adrenal gland. If this

were so, W'arfel reasoned that the administration of the desiccated

anterior lobe of the pituitary gland might promote the secretion of the

adrenal gland and thereby relieve the patient's symptoms.

However, when one realizes how evanescent are cAcn the most satis-

factory results from the use of adrenalin in controlling asthma, this latter

line of reasoning on the i^art of Warfel would need much more clinical

supi)()rt l)efore carrying much conviction as to the value of the treatment

of asthma with the anterior lobe of the pituitary body.

lve]X)rts of value of preparation of the intuitary (/land in ohsiciric

practice continue to accumulate. Friedman^ comments on the favorable

effects of pituitrin in placenta previa in his own experience and in that of

Ilanah and Meyer, and of ]\Iadill and Allen. lie prefers small to large

doses of the drug.

O'Connor,* advocates the use of pituitrin in cases of inevitable and

incomplete abortion. The administration of 1 c.c. of pituitrin hypo-

dermically every three hours, if necessary, in combination with a reliable

1 Journal of American Medical Association, 191 G, Ixvi, 733.

2 Indianapolis Medical Journal, July, 1915.

^ New York Medical Journal, October 2, 1915.

* Lancet-Clinic, October 2, 1915.
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preparation of ergot by the mouth, will, according to O'Connor, aid

nature in removing the contained products and in preventing complica-

tions. In a large number of cases of menorrhagia and metrorrhagia not

dependent upon growths or overgrowths in the uterus, Bandler^ says

he has rarely failed to benefit the patients, administering one ampoule

daily or on alternate days for weeks at a time.

Jamieson- asserts that he has been able to reduce his proportion of

instrumental deliveries from 28 to 10 per cent.

More conservative than many of the contributions to the subject of

the use of pituitrin in Jahor is an article by Foulkrod,^ in which he dis-

cusses the various causes for which pituitrin is advocated in labor. His

experience has not yielded the frequent brilliant results claimed by

some, and he is much impressed with the possible dangers attending its

use when incautiously given. In uterine inertia due to a tired muscle

after a long first stage, when the contractions have been good, if a com-

plete rest is secured before the drug is administered, and if the head is

out of the cervix and in the pelvis, and if the family objects to the use of

ether and forceps, Foulkrod considers that pituitrin may be used cau-

tiously. He insists that pituitrin must not be used unless the presenting

part is definitely engaged in the pelvis and the largest diameter has

passed through the plane of the inlet, and then only if the outlet has been

carefully measured for any contraction of the transverse diameter. He

asserts that pituitrin is at present going through the same class of experi-

ments as ergot did before it came to have a definite settled use, and con-

tends that it yet remains to be proved that pituitrin is any safer than

ergot used in the same proportionate scale of dosage.

Commenting on the abuses and dangers of jntuitary extract in labor,

Handler^ emphasized that this method of treatment, like the use of for-

ceps in labor, is attended wdth grave risk; for example, rupture of the

uterus. All the indications and contra -indications are observed. He

refers to the dangers that may attend the use of even small doses, and

states that if used in what is considered the average dose by many prac-

titioners, serious injury is bound to result. Bandler never uses more than

a third of an ampoule at the first hypodermic injection; occasionally,

when necessity demands, going as high as one-half an ampoule. The

effect of the extract of the gland he has found to be very transitory,

lasting only half an hour. Bandler in some instances has repeated the

dose every half hour, giving eight, ten, twenty and even more injections

in a large number of cases, with the result that the application of forceps

has been avoided. Properly used in suitable cases Bandler warmly

ad^'ocates the use of this remedy.

1 Medical Record, October 9, 1915.

2 New Zealand Medical Journal, Octolier, 1915.

3 Therapeutic Gazette, May 15, 1916.

* New York Medical Journal, October 30, 1915.



POLLEN TOXIS IS THE TREATMEST OF IIAY-FEVER V.W

Whatever position the future may assign to the vahie of the pituitary

ghmd in ohstetrie work, it is much to he (k-sired that its exact status

sliouhl he most carefully studied, aufl its employment regardecl w iili (hie

caution and a full knowledge of all the date at ])resent a\ailal)lc.

As time goes on, our knowledge of the functions of the ])ituitai\ gland

is constantly increasing, and the special functions of the anterior and

posterior lobes res]:)ectively are becoming more definite. A very \ a In-

able and, from the tiuM-apeuticstand-i)oint, quite suggestive pajjcr on the

functions of the anterior lobe has been contributed by Coetsch.' This

paper confirms ])revious work indicating the association of the anterior

lobe with physical and sexual development. Coetsch fed young nude

rats with extract of the anterior lobe of the j^ituitary body and observerl

a definitely stimulating effect upon the growth of the animal bod\' in

gain in weight and in its general api)earance of vigor. Descent of the

testicles took place earlier, and they appeared larger and more vascular

than the testicles of a control animal which, at the start of the experi-

ment, had been of the same size. That is, the use of the anterior lobe

extract shortened the period of complete sexual development by one

month, or one-third. The posterior lobe extract failed to produce a

stimulating influence in any way comparable to that exerted by the

anterior lobe extract.

Experiments were also conducted to determine the effects of the

anterior lobe on pregnancy. Female rats fed as were the male ones

exhibited early developmental changes in the uterus, ovaries, and tubes,

and a male and female rat receiving the anterior lobe bred at the age of

three and one-half months, much earlier than is ordinarily the case.

How much benefit will be derived from the administration of the anterior

lobe to human beings in overcoming retarded i)hysical and sexual devel-

opment remains to be seen, but should be thoroughly tested out. It is

interesting that, in the experiments, the physiological effects of the ghiiid

were api)arently not interfered with l)y oral administration.

Pollen Toxin in the Treatment of Hay-fever. The treatment of ha\-fe\er

or poUinoses has been successfully established in the i)ast two years,

according to Howe.^ Some confusion still exists regarding the prepara-

tion of the toxin; how long before the onset of the hay-fever sxTnptoms

should be initiated; and the relation of skin reactions to imnumity. But

more or less successful results are being attained regardless of how the

toxin is prepared or whether the injections are begun before or after the

onset of the symptoms. The attainment of absolute immunity for suc-

ceeding years is a question that only time and a wide experience can

positively establish.

During the season of 1915, 47 cases of hay-fever came under Howe's

• Bulletin of Johns Hoi)kin,s Hospital, February, 1910.

2 Long Island Medical .Journal, May, 1916.
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care. Forty-tAvo of the 47 cases were more or less benefited or relieved

by the injection of a pollen toxin. Three received absolutely no relief

from the treatment, and 2 discontinued it for various reasons before

residts could be expected. Of the 42 favorable cases, 23 were practically

rendered immune, except for two or three outbreaks that lasted for

t^^'enty-four to forty-eight hours. These cases were entirely free from

any uncomfortable symptoms after immunity was established except for

these few short outbreaks. The remaining 19 cases were relieved to

such an extent that none were obliged to leave their occupations or to

leave the city. Most of them were entirely free from symptoms for a

greater part of the time. The rest of the time their s^Tiiptoms were

annoying but not distressing, and their hay-fever season was made not

only very mild but much shorter. Treatment was begun before the

onset of symptoms in 16 cases. Of these, 10 were entirely immune

throughout the season, developing no symptoms. Twenty-six cases

came under treatment after the beginning of their hay-fever. Eleven of

these were practically free from symptoms after imnnmity was estab-

lished; while 15 were subject to several short attacks with intervals of

absolute freedom, or to a persistent mild nasal stuffiness with no rhinor-

rhea, sneezing or conjunctival itching or burning. By skin tests Howe
has found that most of these cases were sensitized to two or more pollens,

and the persistent mild nasal sjniptoms were due to a slight sensitization

to pollen of which he had no toxin.

Wilson^ gives a conservative estimate of the value of pollen solutions

and advise caution in their use. He treated 26 cases with pollen solu-

tions and 22 with calcium chloride. Pollen solutions for therapeutic use

should be prepared and used with great care and understanding. When
improperly prepared or used, there is danger of serious, if not fatal, re-

actions. ^Multiple sensitization is a frequent phenomenon in hay-fever

subjects, and its existence may account for many failures in the treat-

ment by means of pollen solutions. The treatment of hay-fever by

means of calcium salts rests largely on empirical observations, but from

the limited data at hand, if the doses are sufficiently large, and prolonged

through a more or less extended time, a large percentage of patients will

receive material benefit. It is possible that vernal cases yield more

readily than autumnal cases. The administration of calcium salts is

without danger to the patient and may be undertaken by any intelligent

physician. It requires neither a careful laboratory technic, nor any

special knowledge for its employment.

Potassium Iodide. The Effect of Potassium Iodide on the Luetin

Reaction. A very important precaution in the emplo.Mnent of the lue-

tin reaction for syphilis has been pointed out by two authorities. Sher-

rick- reported that " a positive pustular or nodular luetin reaction can be

1 Laryngoscope, June, 1916.

- Journal of the American Medical Association, 1915, v, 404.



QUININE 43:5

obtained in !)(! ])cv cent, of ail i)ers()ii.s iiTcsprctivc of the presence of
syphilis, by the adniiiiistration of potassium iodide, either simultane-
ously, or shortly hefon^ or after ti\e intradermal test. Other substances,
such as a^ar and starch, when injected intradermally, will ^dve a similar
reaction when ])otassinni iodide is admiuistered." Other drugs contain-
ing iodine were fonnd to have a similar efVcct. This work has been
corroborated by Kohncr, Matsunami and Broadwell' who i)rc,sent the
followinii,- conclusions:

1. Well-marked positive luetin reactions were observed among a gronp
of healthy non-syphilitic persons following the administration of potas-
sium iodide.

2. Similar results were ob.served among non-sypliilitic persons suffering
with various other diseases.

3. Somewhat severe reactions were observed following the intra-

cutaneous injection of 0.1 c.c. of 0.5 per cent, agar-agar.

4. The strongest reactions were observed when the luetin was injected
during or immediately after the ingestion of potassium iodide.

5. Positive luetin reactions were obser\'ed among normal non-syphilitic

persons as late as one month after the ingestion of large doses of potas-
sium iodide.

6. In some instances the ingestion of potassium iodide causes the
site of a former luetin reaction to develop inflannnatory phenomena
progressive to pustulation.

7. Similar, but less marked, reactions to luetin and agar were obserxcd
among guinea-pigs and ral)bits following the oral administration of

potassium iodide,

8. Accordingly, a positive luetin skin test has little value in tiie

diagnosis of syphilis among persons who are taking or have recently
taken potast>ium iodide. The amount of iodide capable of producing
these reactions varies considerably; also the length of time following the
ingestion of iodide when this reaction to luetin may follow. For these
reasons physicians should very carefully rule out the possible influence

of ioflides before conducthig the luetin skin test.

Quinine. An important investigation to determine the relative thera-

peutic value of the more important cinchona alkaloids and their deriva-
tives has been conducted by MacGilchrist.- The five alkaloids and two
quinine derivatives studied in the order of their therajjeutic \alue was
determined to be as follows: (1) Hydroquinine .hydrochloride; (2) cin-

chonine sulphate; (3) quinine sulphate; (4) quinidine sulphate—the last

three for all practical purposes being of equal value, the order gi\-en

showing any possible relative degrees of superiority; (o) optochin
(ethylhydrocuprein) hydrochloride; ((i) cinchonidine sulphate; (7) quin-

' Journal of the American Medical Association, l!»l(l, Ivii, 71,S.

- Indian Journal of Medical Research, Calcutta, July, I'Jl.j.

28
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oidin. Regarding unpleasant by-effects of these alkaloids, buzzing in the

ears was most frequently associated with quinine and quinidine; diar-

rhea with cinchonine if administered for over a week; and nausea with

quinoidin. Cinchonidine, even in large doses, caused no unpleasantness

of any kind.

The first forms of the parasites to disappear from the peripheral blood

are the sporulating forms, next, small rings, and still later the half-grown

parasites become rare and disappear. The last forms discoverable are

full-grown shizonts and gametes.

How small a dose of quinine is required to free the peripheral blood of

sexual parasites and possibly to check the production of gametes is

demonstrated. The minimal lethal doses for the vulnerable stage of the

benign tertian, malignant tertian, and quartan parasites being respec-

tively, about 0.1, 0.15, and 0.2 gm. per 70 kilogram of patient's weight.

The dosage being sufficient, the average number of hours required to

cause a disappearance of parasites from the peripheral blood is roughly

proportionate to the duration of the life-cycle of each parasite, the

number of hours in any individual case depending on the period required

for the parasite to reach a vulnerable stage in its developmental cycle.

To a patient in whom gametes have developed, it would appear that

quinine should be administered daily for a period equal to the life-span

of the individual gamete if there is to be any prospect of curing and dis-

infecting that patient. Ordinary doses of cinchona alkaloids are con-

sidered by MacGilchrist to have little influence on crescents when once

these are fully developed in the peripheral blood, but they apparently

check the production of crescents if administered before these bodies

have appeared in the peripheral blood, and greatly shorten the period

during which these bodies, having made their appearance during treat-

ment, can be found in the peripheral blood.

Improvements in the manufacture of cinchona derivatives for use in

malaria suggested by this investigation are: (1) To obtain a bark con-

taining as little quiniodine as possible; (2) to extract quinine for use as

such and for the manufacture of hydroquinine, and (3) to issue the

remaining alkaloids as residual alkaloid, which should contain as little

quiniodine as possible, but have a high percentage of quinine, cinchonine,

and quinidine combined.

In the specific treatment of malignant or peniicious malaria during

the severe attacks, Daso^ urges the intravenous administration of quinine.

The single dose advocated should not exceed 10 grains, and not more

than 30 grains of quinine hydrochloride should be given intravenously

within twenty-four hours. Twenty grains at a dose often produce con-

siderable shock, dizziness, nausea, etc., and a dose of 50 grains has killed

in several instances. Bass has known of se^'eral cases in which 100 grains

1 Journal of American Medical Association, August 14, 1915.



or more of (|uiiiiiic had hrcii adiiiiiiistcnMl (liiriii<; the last twoiity-roiir or

thirty-six liours hcforc (K-ath. I'sually, this < Instructive trcatmriit is

continued Ijecaiise the i)atieiit continues to ^et worse. The symptoms
attributed to a continuation of tiie reproduction of malarial jjhismofha

are usually due to the (|uinine. Examination of the Mood of such

patients usually shows few organisms, and most of them are dead or

dying. The necrojjsy fails to reveal suHicient ])arasites to cause (Icath,

and the inference is that not they but the (|uim'ne is responsible.

In iiKihiridl Iicinofilohiiiiirln, (|uiiiinc, according to Buss, is l)otii useless

and harmful. Fseless because in the ])rocess of hemolysis the cells con-

taining the Plasmodia are more certainly and extensively affected than

the normal cells, and the parasites becoming exposed to the plasma are

])roni])tly destroyed by it. Quinine may be harmful in cases of hemo-
globinuria because it tends to i)romote licmolysis, or to precipitate

attacks of hemoglobinuria in otherwise susceptible individuals.

The apparent imiocuousness of the large amounts of foreign i)rotein in

the blood stream occasioned by the jiresence of so many parasites, which

Bass estimates may constitute a pint or more of the plasmodia, leads him
to believe that the protoplasm of the j)arasite is of very low toxicity.

As a dressing for iconnds the value of solutions of quinine hydrochloride

have proved most effective and at the same time quite free from danger

wdien properly employed. Taylor' has had considerable experience with

a 1 per cent, solution of quinine hydrochloride in cold boiled water, and

the same solution was used as an instillation. Some of his patients

received a continuous drip of yV per cent, solution of quinine hydro-

chloride with the addition of x(y per cent, of hydrochloric acid, or of 1

per cent, of alcohol. About 125 cases were treated, the majority being

received within forty-eight hours after the injury. Seventy per cent,

had been heavily infected with tlie gas bacillus, and all with staphylococci,

streptococci, and the usual flora or ])utrefactive bacteria. About one-

half the cases had open fractures of the long bones of the arm or leg.

]\Iost of the wounds treated with the solutions of quinine ran a favorable

course. They rapidly improved in appearance, sloughs disappeared, the

putrefactive odor often ^•anished within twenty-four to forty-eight hours,

while the amount of discharge greatly lessened, and red vascular granu-

lations made their appearance with surprising rapidity. Other forms of

dressing gave much less favorable results.

It is to be hoped that the very satisfactory results claimed for quinine

and urea hydrochloride as a local anesthetic may receive general con-

firmation. This drug is a double salt of quinine and urea, a carbami-

dated (luinine and 11 ])er cent, of urea. It possesses the primary requi-

site of a local anesthetic in being relatively non-toxic, readily soluble in

water, and in not decomposing on boiling. Amster- uses a freshly pre-

1 British Medical Journal, December 15, 1915.

- New York Medical Journal, October 2, 1915.
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pared solution of from 0.125 to 0.25 per cent, strength, which he says

may be employed freely without causing untoward physiological or toxic

s>Tnptoms sometimes met with after the local administration of cocaine

and other dangerous drugs. To insure success, anesthetization with this

drug must be accompanied by all the necessary details as to asepsis and

manipulation, a disregard for which is responsible, in Amster's opinion,

for many failures. His experience covers six years, and he is most grati-

fied with his results. Postoperative pneumonia, a dreaded complication

of general narcosis, is said to be absolutely unheard of with the use of

quinine and urea anesthesia. Amster's group of cases covers a large

field of surgery, including inguinal herniotomy, appendectomy, colos-

tomy, cholecystotomy, salpingo-oophorectomy, suprapubic cystotomy,

tenorrhaphy, amputation of fingers and toes, rib resection for empyema,

operation for pedunculated submucous uterine fibroid and pohT3US

(vaginal route), laceration of cervix and perineum, urethral caruncle,

inguinal and cervical adenitis, thrombosis of the internal saphenous vein,

vericocele, hydrocele, enlarged prepuce, gangrene of testicle and epididy-

mis, periprostatic abscess, ischiorectal abscess, hemorrhoids, carbuncle,

epitheliomata of face and scalp, alveolar abscess, sebaceous cyst of scalp,

lipomata, foreign bodies of hand and foot, ingrowing toe-nails, exostosis

of tibia and fibula, bursitis, abscess and benign tumor of the breast,

abscesses in other parts of the body, lacerated wounds, etc. In this

series of cases quinine and urea hydrochloride was used exclusively with

the exception of a short time during two operations: one, the removal of

a large ovarian cyst, the other, an embedded retrocecal appendix.

Quinine and urea hydrochloride injections in Jii/pcrfhi/widism are favor-

ably recommended by Watson^ who has employed this form of treatment

over 400 times. He believes the greatest field of usefulness for the

injection will be found in those cases of beginning hyperth^Toidism not

severe enough to justify operative treatment, and as a preparatory

measure to partial thyroidectomy in chronic cases of toxic goitre too ill

to w^arrant any form of immediate operative procedure. The method is

recommended only to relie^•e hyperthyroidism and not to remove the

goitre. The injections should be carried on in a hospital by men skilled

in goitre work. The best results are obtained by keeping the patient in

bed in a hospital several weeks while giving the injections, the length of

time depending on the severity of the symptoms and the response to

treatment. The indiscriminate use of quinine and urea, in the hands of

one not familiar with the low threshold to stimuli possessed by the

average case of toxic goitre, is liable to produce alarming symptoms of

hyperthyroidism, which might result disastrously.

Radium. The danger of careless and indiscriminate lise of an agent as

powerful and as capable of profound systemic disturbance as radium is

1 Southeru Medical Journal, May, 1916.
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])()lnto(l out by Newcomet/ who discusses its local aud internal use. No
discredit is given to the value of radium products in treatment, hut

"like all other materials used in our medical arts, the results arc in ])ro-

l)ortion to the skill cm])loyed in their use." Their value as thcrajK-utic

agents has by no means been established. In s])ite of this, they are being

employed tliroughout the country for the relief of distressed individuals

by persons having little com])rchension of the consequences. Newcomet

considers it fortunate that the dosage employed has often been small,

and the baneful effects in many cases inconsequential. In these cases,

the small doses probably also accounted for failure to obtain exi)ected

results. As an argument in favor of establishing a central station for

determining the value of radium offered for sale, and as a plea that those

using radioactive products should familiarize themselv'CS to some extent

with physics, the following incident is related : A dealer had two tubes

of radium for sale which he stated had been originally purchased from a

well-known chemical house, the price being §400 to S1400. 'J'ests were

made, and it was found that the amount was frightfully small compared

with the price asked. The tubes were then sent to Washington where is

was determined that the value of the radium in the tubes was 40 centt

and $30 respectively.

Among the most encouraging results obtained in treatment by radium

are tliose reported by Kelly and Burnam- who feel convinced of its great

value in cancers of the cervix uteri and vagina, and anticipate even better

results as time goes on. Even in those cases that are not cured, improve-

ment is often sufficient to be a great recommendation for its use. F>very

inoperable cancer of the cervix uteri or vagina, provided general metas-

tasis is not evident, is considered to stand a chance of at least 1 in 4 of

cure })y radium treatment. Radium and operation in operable cases is

believed to hold out great promise of success. Both hysterectomy and

radiation are advised in clearly operable cases. In borderline cases they

advise the use of radium, as the permanent cures from this group are not

great. The authors are emphatic in asserting that radium can and should

be used in these cases without any local or general injury to the patient.

Encouraging results from radium treatment of cancer of the pelvic

organs is also reported by Schmitz.^ His conclusions are in part as fol-

lows : Inoperable cancers that are not far advanced so that cauterization

is not contra-indicated, yield satisfactorily to radium therapy. Advanced,

inoperable and recurrent cancers are ordinarily refractory toward the

radium rays. Any improvement is at least very temporary. The j^a-

tients treated ^^ith the rays after remo\al of the organs liave done well,

although the time elapsed since the treatment averages eight months.

Patients suffering from cancer should be treated surgically and then

^ Therapeutic Gazette, February 15, 1916.

2 Journal of the American Medical Association, November 27, 1915.

^ Ibid., November 27, 1915.
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radiologically, and if surgery is contra-indicated they should receive

radium treatment which at least relieves the subjective symptoms and

often the objective ones. The time elapsed since the commencement of

the radium treatment in all the cases enumerated is too short to permit

definite opinion as to the remote results of radium treatment. Clinical

and histological studies enable us to pronounce the radium rays a valu-

able addition to the therapy of cancer. It will require years of constant

observation to demonstrate such results as anatomic cures. The same

measure that is applied to establish the efficacy of surgical procedure in

cancer treatment must certainly be employed in radiotherapy.

In the treatment of uterine cancer, Flatau^ holds the usual position of

advocating exclusive radiotherapy. He has done no operation for cancer

of the uterine cervix since 1913. The proportionate number of women

still living and cured under radiotherapy alone is larger than he could ever

report before with abdominal operations for cancer of the cervix. It is

claimed to be now beyond question that an incipient cancer focus can be

destroyed by radium without leaving a trace. However, certain experi-

ences have suggested the possibility that although the primary focus

may thus vanish and leave no trace behind, metastases develop at remote

points, far beyond the scope of the rays. Time alone can tell whether

radiotherapy will oust surgery from the arena of treatment.

In discussing radium, ]\Ioriarta- emphasizes the fact that the gamma

rays are the ones most valuable therapeutically, and, in treatment, our

problem is to get the greatest amount of these rays in any given places.

This will depend upon the intensity (amount of radium used), the manner

of filtration, and the period of time of exposure. The intensity of an

application is greatly augmented by what is termed "cross-firing," that

is, the focusing of gamma rays from several sources upon a given dis-

trict. The burying of a tube will also increase its efficiency many times.

IMoriarta presents a glowing description of the values of radium in treat-

ment. Anemia, metabolic processes, the elimination of carbon dioxide,

urea and uric acid, the diminution of the viscosity of the blood, the in-

crease in urinary secretion, improvement in appetite and digestion, relief

of gouty manifestations and neuritis, the lowering of blood-pressure, are

among the conditions which he claims may be greatly and favorably

influenced by radium treatment.

Salicylates. That the usefulness of salicylates in acuie rJmmatic fever

continues to be demonstrated is upheld by Beverley Robinson^* who

maintains that despite all our advances in knowledge during the past few-

years, we have not improved on the salicylates in the treatment of this

disease. Though having limitations, inasmuch as they are no specifics,

and though possessing objections, no other agent relieves the acute pain of

1 Centralblatt f. Gynakologic, Leipzig, August 28, 191 T).

2 Medical Record, March 4, 191G.

^ Il)id., January 1, 1916.
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the aftVctcd joints so rapidly and considcrahly. In addition, they possess

antii)yivtic vahie wlu-n the fever is high or threatens to heeome so. When
oral administration of the salicylates is contra-indicated, resort may he

had to intravenous administrations or rectal injections. With proj)er

technic, 20 grains of chemically pure sodium salicylate may be used,

repeated within eight or twelve hours. Robinson, however, prefers rectal

injections to the intravenous metliod. l^'ollowing a soapsuds enema, as

much as 2 drams of salicylates may be given in this way, dissolved in a

few ounces of water, with the addition of 15 minims of tincture of opium,

and the injection may be repeated in twelve liours. The amount of

salicylates to be given intelligently will depend upon the \iew we have of

their action and of the effects produced. To some who regard them as

specifics in rheumatic fever, frequent doses are essential to obtain gf)od

results. To others, who still regard them only in a measure as specifics,

such doses are not desirable, and the best results are obtained when 10 to

20 grains of the soda or ammonia salt are given by the mouth every

three or four hours. The author shares the later view and also believes

it well to combine with their use an equal amount of bicarbonate of soda,

either with tlie salicylates, or between the doses of salicylates. He
prefers the ammonium salt to the soda in the same dose. When the

joint-pains have diminished, he greatly prefers salicin to any other sali-

cylate. Whenever the heart is weakened or slightly dilated and a mur-
mur exists, this alkaloid is considered especially valuable. He prefers

in the treatment of rheumatic fever, as the best combination internally,

salicylate of ammonium 5 to 10 grains, phenacetin 1 or 2 grains, cafTeine

I to 1 grain, every two or three hours in two capsules at the begiiming

of an attack, later, every three or four hours.

The administration of salicylates in childhood, according to Bendix/

should be based on the same principles as in adults. His method is to

give the drug three times a day till free perspiration is secured. Their

action is enhanced by a warm bath followed by wrapping the child uj) dry

and warm. In the severer and the irregular forms, the salicylates may
fail, and no aid is to be expected from them in cardiac complications.

He has never seen any serious unfortunate effects from them in children,

so that large doses can be given without apprehension.

Strontitoi Salicylate. This drug in the opinion of Blankenhorn^

has enjoyed a therajieutic rei)utation unsnpi:)orted by any satisfactory

foundation. In the hope of -finding out wiiether strontium salicylate,

taken internally, differs therapeutically from any other salicylate, it was
administered in the wards of the Lakeside Hospital, Cleveland. It was
used in the treatment of rheumatic fever, tonsillitis, and endocarditis

mainly, in the same wards, and practically under the same conditions

1 Medizinische Klinik, Oftobor 24, l'.)l().

- Journal of American Medical Association, lOlTi, Ixvi, '.iSl.
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obtaining when observations were made on the toxicity of other sahcy-

lates as reported by Hanzhk.^ In all cases the patients were above twelve

years of age, and the drug was given in 20-grain doses, combined with an

equal amount of sodium bicarbonate, hourly, until symptoms of intoxi-

cation appeared. The bicarbonate was added, since this is the routine

practice of the service with sodium salicylate, and was, therefore, neces-

sary for purposes of comparison. The extremes of the toxic dose of

strontium salicylate obtained were 80 and 500 grains, the mean dose 180

grains. The mean dose giving marked relief of pain was 260 grains.

Comparison of Blankenhorn's figures for strontium salicylate with

those of Hanzlik for other salicylates reveals great similarity between the

effects of strontium and other salicylates. The authors conclusions are:

1

.

The mean toxic dose of strontium salicylate is the same as that for

sodium salicylate.

2. Strontiiun salicylate produces the same gastric and other toxic

symptoms produced by any salicylate.

3. It is no more effectual in relief of pain.

4. It is not so convenient to give as are the more soluble salicylates.

AcETYLSALiCYLic AciD (Aspirin). In administering drugs it is not

often that one has to seriously consider the matter of idiosyncrasy, but in

the case of aspirin unfortunate results have occurred so often that it

would seem wise to make it a habit to instruct patients, and especially^

certain types of patients to begin treatment with a dose much smaller

than usual to determine whether any susceptibility to the drug exists.

The deleterious effect usually occur very rapidly, often within a half hour

or less, so that little time is lost in postponing full treatment. Seven-

teen cases of aspirin poisoning from the literature, and three from his own

practice, are reported by Kercker,^ all the result of therapeutic adminis-

tration of the drug. The doses ranged from 0.3 to 1 gm. and the patho-

logic reaction occurred always at the first dose, and independently of

the amount taken. Subsequent doses were not always associated with

untoward results. Edema was a constant phenomena, the lids and face

swelling, the skin puffing up sometimes down as far as the chest. In

some of the cases there was also a tendency to urticaria, near the swollen

patches or more diffuse. In some of the cases the edema involved the

mucosa of the nose and pharynx; in two cases there was edema of the

larynx. The edema rapidly reached its height and subsided as a rule in

twenty-four hours. Some instability of the vasomotor system is con-

sidered responsible for the trouble, but no record of family idiosyncrasy

was discoverable. Some favorable factors were probable in certain cases,

application of local heat, fear of poisoning, a preexisting infection or

other cooperating cause. He is inclined to place considerable stress on

the emotional factor in those with an unstable vasomotor system.

1 Journal of American Medical Association, March 29, 1913.

- Hygeia, Stockholm, Ixxviii, No. 4.



SALICYLATES 111

The eflfects of the saHcyhites on the uric acid content of the Mood lia\ c

been investigated by Denis.' In those patients wliosc blood gave non-

protein nitrogen vahies but little above normal, the administration of

salicylates had no effect on this fraction. In two or three cases, however,

whose iion-i)roteiii nitrogen was unusually high, a considerable diniimi-

tion of the fraction took place after the administration of the drug. I lis

findings also indicated that as soon as the drug is withdrawn the accum-

ulation of waste i)roducts recommences, which is in accord with the long

known fact that after the administration of salicylate is discontinncd the

out])ut of uric acid in the urine is frc(|ucntly diminislied below the Icscl

at which it stood previous to giving the drug. From the foregoing results

the increased output of uric acid following salicylate medication seems

to be flue to a low(Mvd tlireshold value of the kidney, not only for uric-

acid, but in all probability for other waste products as well. Such being

the case, it may well be that the beneficial effects resulting from the use

of salicylates in acute rheumatic fever may, in part at least, be due tf)

a power possessed by these drugs of increasing kidney permeability,

thereby facilitating the rapid and more or less complete excretion of the

as yet imknown toxins which produce symptoms of these diseases.

The efi'ects produced by the ingestion of sodium salicylate on tJie

urine, feces, blood, and on the respiratory exchange of three men were

studied by Denis and Means.^ In the case of two normal men the ad-

ministration of large doses of sodium salicylate, up to 6.G gm. per day,

produced an increase in the excretion of nitrogen, phosphates, and uric

acid. In one case, this increased nitrogenous metabolism was accom-

panied by an increase in the basal metabolism and symptoms of sali-

cylate intoxication (such as ringing in the ears). In the other case, a

nnich greater increase in the urinary excretion of nitrogen (which

extended throughout the after-period) was observed, but there was no

increase in the basal metabolism, and no symptoms of intoxication. In

one mildly septic individual results similar to those secured with the

second normal man were obtained. Xo change in the respiratory

quotient occurred in any of these subjects.

Salicylates in Scarlet Fever. The many analogies between scarlet

fever and acute rheumatism seem to have been confirmed by the l)enefit

from salicylic medication in the experience of F. Ramond and G. Schultz^

with scarlet fever in soldiers. They give 6 gm. a day, occasionally even

more, fractioned throughout the day and night, commencing as early as

possible, and keeping it up until the fever and general symptoms have

subsided. This is usually within three days, but, to be safe, the drug is

kept up for another two days. It is resumed again the fifteentli day, the

' Journal of Pharmacology and Experimental Therapeutics, October, 191.5.

- Ibid., June, 1916.

3 Bull, de la Soc. med. d. hop. de Paris, 1916, xxxii, 866, cited by the .Journal of

American Medical Association.
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dose being reduced by 1 gm. a day. This wards off the comphcations

which are so Hable to develop from the fifteenth to the twentieth days,

especially tonsillitis and nephritis. If the heart gives symptoms of

trouble, the salicylate should be gi\'en more cautiously and its elimina-

tion in the urine supervised even for this. The mortality under this

treatment dropped to 0.25 per cent, and complications were exceptional

and mild.

Saline Solution. Hot saline solutions in the treatment of sciatica, and

of neuritis of other peripheral nerves. The injection of alcohol to relieve

neuritis affecting the peripheral nerves has been abandoned by Gordon^

because of clinical and experimental data demonstrating the possibility

of direct damage of alcohol to the nerves. Instead, he has employed

saline injections, and, after trying out various temperatures, concluded

that solutions of high temperature, give better and more lasting results.

The technic of the injections, the location in the involvement of different

nerves, and the frequency of the treatment are described by the author.

Good temporary results are reported, but the time since treatment was

instituted has not yet been sufficient to allow one to claim permanent

cures. He concludes: "I am able to speak of great relief and of the

superiority of this method over all others known to me including surgery.

I am warranted, therefore, to recommend it in the most emphatic

manner."

Silver Nitrate. In the treatment of diarrhea of all sorts rectal in-

jections of silver nitrate solution are strongly recommended by Rakus.-

He employs 25 gm. of a 2 per cent, solution of silver nitrate in half a liter

of tepid water. The patient is placed in the knee-elbow position, and

the enema is retained as long as possible, this being facilitated by squeez-

ing the parts to retain the fluid. In the severe and febrile cases, he gives

two of these enemas a day. One or two enemas often meet the indica-

tions, in other cases eight or more are required. No water is permitted

during the entire course beyond a swallow of hot Russian tea every half

hour the first day. The second day a little thin soup is permitted, and
the third day, thin or thick soup. The fourth day a little zweiback is

added, and by the fifth day the ordinary diet can be resumed.

Sodium Bicarbonate. Not much is heard today about giving sodium

bicarbonate intravenously, which would indicate that this form of ad-

ministering the drug, as usually performed, is either without benefit or

actually harmful. To really determine the value of sodium bicarbonate

given intravenously, the ordinary technic of sterilizing a solution of the

drug by heat is faulty, inasmuch as the bicarbonate under these con-

ditions changes to the carbonate, even if the temperatiu-e employed is

considerably below the boiling point. It seems that such imperfect

technic in the past may have actually led to bad results in some instances.

1 Therap. Gazette, June, 1916. - Miinehen. med. Wchnsclir., January 11, 191G.
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An intcrestin<2; (()iitril)uti(m to the suhjcct of sodium Mcjirhoiiiitc in

surgery has been iiiado ])y Bcrkman' ol" the Mayo ("liiiic In this clinic

the use of sodium bicarl)oiiate has become a routine for all paticnis with

glycosuria who are subjected to operation, and it is the belief that this

treatment has contributed in no small degree to the recoverx of the

patients. Dram doses by the mouth arc given six to eight times dail.x

,

three or four days before the op(M-ation, and treatment is resumed as

soon after operation as possible. When the surgeon finds it necessary

to give rectal salines, soda is administered in this way also. Occasion-

ally it has been found advisable to give it by intravenous injections in

5 per cent, solutions. I )uring the i)ostoperative olxservation, the in-ine is

watched carefully, although keeping it free from sugar is more diflicult,

and is not as imj^ortant as before operation. Twenty-six glycosuric'

patients came to operation. Two patients died, a mortality of 7.7

per cent. Eight patients were passing less than 10 gm. of sugar in

twenty-four hours on an ordinary diet; and, other conditions being

satisfactory, they required very little postoperative treatment, and that

largely for the purpose of observation.

Sodium Bicarbonate in Acidosis of Varying Etiologv in Infants

AND Older Children. Acidosis is not an uncommon condition in

infancy and childhood, according to Rowland and McKiin.- While it

appears with special frequency in the severe diarrheas of infancy, it may
occur in a variety of diseases, and sometimes, apparently, alone. To
recognize it with older children is not very difficult. The h\'perpnea is

usually sufficient to arrest one's attention, and one or two relatively

simple la])orat()ry tests will quickly determine the question one way or

the other. W^ith infants who are irritable, restless and cr\ing, it is much

more difficult to say whether hyperpnea is present; and yet with them it

is most important to make the diagnosis early, for the reason that

acidosis is such a fatal complication of diarrheal disease in infancy.

Older chikh-en react promi)tly and often ])ermanently to alkali treat-

ment. It may be possible to stop the clinical and laboratory evidences

of acidosis in infants, but the patients usually die. Why they do caiuiot

be determined at the present time. Many normal processes lune

undou])tedly been inhibited, perhaps i)ermaiiently, and many abnormal

ones stimulated. A restoration to normal conditions seems nearl\"

impossible. I^\)r this reason we should not wait until acidosis can be

demonstrated. From the begimiing we should give bicarbonate of soda

to infants with severe diarrhea in sufficient quantity to render the urine

alkaline and keej) it so.

The alkalies may be given by mouth, by rectum, subcutaneously, or

intravenously. \'omiting and diarrhea frequently render their adminis-

' Journal-Laiu'ct, June 1, IDKi.

- Bulletin of the Johns Hopkins II()si)itnl, March, lOlT).
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tration by mouth or by rectum out of the question. Then one of the

other methods must be employed. Intravenous administration is the

method of choice, especially when rapidity of action is desired—and with

acidosis rapidity of action is always desired. The superior longitudinal

sinus, as advised by Marfan, Tobler, and Helmholz, is available with

infants or the external jugular, or femoral veins. In older children, a

vein in the arm can often be employed. If facilities for the intravenous

injection of alkali are not at hand, the injection may be made subcu-

taneously with care that the bicarbonate has not been transformed into

the carbonate, else severe sloughing of the tissues may result. A 4

per cent, solution is usually employed for intravenous use, and a 2 per

cent, solution for subcutaneous use. The quantity to be used depends

upon the size of the child, the severity of tie symptoms, and the effect

produced, but the amount is always large. It must be given till the

urine becomes alkaline; even in infants under one year, 'as much as

10 gm. in twenty-four hours may be necessary. Water is urgently

required, especially with infants who are depleted as a result of the

vomiting and diarrhea. Under certain conditions, the administration of

glucose is also indicated.

Tethelin. Robertson^ has isolated a substance from the anterior lobe

of the pituitary body which he considers to be the growth-controlling

principle of this organ and has called it " tethelin." ^Yhile tethelin may

be regarded as being related to the physiologically active substances of

the posterior lobe, relatively large doses are required to produce even a

very slight transient fall in blood-pressure, and no diuresis is eflFected.

The average yield of an anterior lobe of the pituitary body of an ox is

about 10 mg. of tethelin. Administered in doses of 4 mg. per diem by

mouth to mice between four and sixty weeks of age, tethelin causes a

marked retardation of the early (preadolescent) growth in weight, an

equally marked acceleration of postadolescent growth. Mice which have

received tethelin are much more firmly and compactly built than normal

animals of the same age. Weight for weight, the tethelin fed animals

are smaller than normals, and size for size the\' are heavier. The favor-

able action on the nutrition of the skin is particularly marked.

Impressed by the stimulating effect on growth possessed by tethelin

at least subsequently to adolescence, Robertson considered it very prob-

able that it would also accelerate that species of internal growth which

consists in the replacement of tissue lost through excessive tissue waste

consequent on any circumstance leading to an increase in nitrogen output

(for example fevers) or a curtailment of nitrogen intake (for example,

inanition). With this thought in mind, he undertook two sets of

experiments, the first, to determine the effect of tethelin in stimulating

action on tissue repair, as expressed in the replacement of tissue lost

1 Journal of the American Medical Association, 1916, Ixvi, 1009.



TiLwsFi.'Sfox w:,

duriii<i: a ijrcccdiii^^ period of iiiiiiiitioii. and second, to determine its

elTeet in i)r(>inotin,u- the healing of ^M-annlatin^' wounds, hi both sets of

exix'i-inieiits hotli male and female mice were employed. In the nutri-

tion ex])eriments the animals were starved and then ahmidantly fed,

some bein^' ^dven hyixxlermie injections of 10 nisi;. of tethelin when feed-

ing was resumed, the others heing used as controls. 'I'he administration

of tlie tetlielin lead to a very reniarkahje acceleration of the regain in

weight following admission to food after inanition in hoth sexes, the in-

crease in weight being decidedly more gradual in the untreated mice.

The stinnilating ell'ect persisted for at least thirty-six hours. Likewi.se

in the case of the healing of exi)erimentally ]m)duced wounds in the skin,

granulation and cicatrization were strikingly accelerated in those nn'ce

that had received 10 mg. of tetlielin h>podennically in contrast to the

slower and more usual ])r()cess of healing observed in the control animals.

Certainly such lines of investigation deserve to be prosecuted to the

utmost.

Transfusion. With inii)rovements in technic and more extensive

application, the transfusion of blood from a healthy person to a ])atient

has become a well-recognized and valuable adjunct in thera})y in certain

conditions, and its limitations more clearly defined. How much the

subject remains yet to be developed it is difficult to estimate. Clinical

experience in the selection of cases for transfusion, and proper teclmie in

its a])plication, are essential to success. Several valuable pa])ers dealing

with transfusion have appeared during the past year or so, for example;

that by ()tten})erg and Libman' tliat by Peterson- that hy Lewisohn,'

that of Satterlee and Hooper' and articles in the Journal of the American
Medical A.ssociation during June, H)l(), under the heading of Thera-
peutics.

Modern methods have tended greatly to the elimination of the danger

associated with transfusion and it is stated that there need be no fatal

cases traceable to the transfusion itself, though great care and caution

are essential to prevent disaster. Untoward sym])toms or actual fatali-

ties, when occurring as a result of the transfusion, may be traced to some
disturbing element in the introduced blood; to the formation of a throm-
bus, to the introduction of an embolus, or to the dilation of an already

weakened heart by too large an injection of blood, or by a too great

pressure exerted in the introduction of the blood.

The symptoms arising as a result of transfusion may be trivial and
temjiorary, others may assume a more serious nature. They may re-

semble the symptoms seen in .serum sickness, with a rise in temj^eratiu'c,

chills and the ai)])earance of an urticarial rash. Others are of an ana-

phylactic nature and accompanied l)y slioek.

^ American .Journal of the IMcdical Sciences, July, 1915.

-Journal of the American Medical As.sociation, 1916, l.wi, 1291.

3 Ibid., Deceml)er, 191.5. " Ibid., 1910, Ixvi, 018.
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Agglutination and hemolyses of the patient's blood by the introduction

of the blood from the donor can be avoided by proper preliminary tests,

and the presence of syphilis in a possible donor can likewise be deter-

mined. The degree to which other disturbing elements may exist in the

blood of the donor, and the special susceptibilities on the part of the

patient's blood, need further investigation. Aseptic technic has greatly

facilitated the operation of transfusion. Coagulation of the blood, which

has in the past been a serious consideration, is a difficulty that seems to

have been pretty well overcome. Among the anticoagulants that have

been advocated, herudin (an extract from leech) and sodium citrate, the

latter having proved to be the safer and more reliable. When sodium

citrate is employed, the blood may be drawn from a donor into the citrate

solution and carried to another place and even kept on ice for several

days. Weil has advocated the use of the citrate at the ratio of 1 to 100

of blood, or 1 per cent. Lewisohn contends that sodium citrate may
become toxic in these proportions if sufficient blood is transfused. Such

proportions are not only capable of injury, but, according to Lewisohn,

are unnecessary, a 0.2 per cent, strength answering clinical requirements;

that is, 2 grams of sodiiun citrate to 1000 c.c. of blood.

Two general methods of transfusion are available—the direct and the

indirect. In the direct method the artery or vein of the donor and the

vein of the recipient are brought into connection by direct suturing, or by

a tube or cannula. Various objections to these methods exist, such as

complexity and the risk of clotting. In the indirect method the blood is

withdrawn from the donor and then injected into the vein of the recip-

ient. For this, Unger's a])paratus has many a(h-antages. It possesses

a central stop-cock, being so arranged that the blood drawn out from the

vein of the donor with a 20 c.c. syringe could be injected into the vein of the

recipient with the same syringe. Needles or cannulas are inserted into

the veins of both donor and recipient, as in the less satisfactory Linderman

method, and these are connected with the apparatus. Only one syringe

is required and at no time is the blood exposed to the air. An additional

feature of the apparatus is that the passages traversed by the blood can

be kept clean by flushing them occasionally with sterile saline solution

by means of another syringe attachment. Very good results Avithout

secondary symptoms have been reported with Unger's apparatus.

The employment ofan anticoagulant, preferably sodium citrate, in the

indirect method has been strongly recommended. If it is as simple and

safe in children as Lewisohn claims, it should certainly be a valuable

method of transfusion in adults. Lewisohn with this method has been

able to inject blood even in small children through a superficial arm vein

of the finest caliber. He considers the fine needle used under these cir-

cumstances as valuable because it assures the slow injection of the blood,

thus preventing the sudden overloading of the circulatory system. The

donor's vein is punctured proximally or distally, the direction to be
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chosoii accordiiifi' to tlic iiidix idual case, whiclicNcr way the hlood runs

with the greatest faeility into tiie glass receptacle. TJie hlood is mixed iu

the glass jar w itii a 2 per cent, sterile solution of sodium citrate at the

ratio of 1 to 10 (/. c, 10 parts of solution to \()() ])i\ris of hlood).

Some of the results of (Jttenherg and Lihnuiu in transfusion for a

variety of conditions are very briefly as follows:

1. Transfusion Un' .siniplr Jiniiorrlindr. In duodenal or gastric ulcer tlie

lieniorrhage was stop])ed in 12 of 14 cases in which the c(tnditions were

desperate. Less success was encountered in dysentery, 4 out of cases

so treated dying of a continuation of the dysentery. In ty])hoid fex'cr

in which nine transfusions were performed in 7 cases, two of the i)atients

ultimately recoxered. The authors insist that " in all t.x'phoid cases, the

first a])])earance of hlood in the stools should be an indication to make
preparations so that transfusions can be done, if needed, at very short

notice." In bleeding in ectopic pregnancy, transfusions was life-saving

in all 3 cases transfused.

2. Transfusions done in connection with .surgical opn-afious. In '.]?>

preoperative transfusions, 13 patients recovered from the o])(>ration.

Some of the others died from })osto])erative complications. There were

3 brilliant recoveries in 5 transfusions for posto])erative hemorrhage.

In shock, however, transfusion proved disappointing.

3. Transfusions for the cure of hemorrhagic conditions. In 9 cases

of pur])ura hemorrhagica, 6 recovered completely. In hemophilia, in

out of () cases the hemorrhage ceased, and the patients regained good

health. In hemorrhage secondary to infection, in one, a case of a new-

born, the hemorrhages were checked. In another with gonorrheal

rheumatism, transfusion was followed by recovery, but in a third case

of hemorrhagic diphtheria, the patient died. In 3 cases of acute leuk-

emia with hemorrhages, the hemorrhages did not cease after transfusion,

whereas in one chronic case it did. In cases in which hemorrhages were

combined with jaundice, the results were very disappointing.

4. Transfusion for hlood disea.sc.s. In pernicious anemia, 3.") trans-

fusions were employed in 25 cases. In 14 cases there were more or less

prolonged remissions, in none was a cure effected, and in 11 no effect was

observed. In one case in which a splenectomy following three trans-

fusions was performed, the patient returned to excellent health. In

leukemia only the chronic cases showed any improvement in the blood

picture, but exen with these the effects were only temi)orary.

5. Transfusions for injections. Transfusion in infectious diseases was

employed only as a last resort in some of the very desperate cases, 4 out

of 10 so treated reco\ering. Three of these successful cases were osteo-

myelitic infections due to the staphylococcus. The fourth case was a st rep-

tococcic infection. In endocarditis, 3 out of 4 cases showed temporary

improvement, but all eventually ended fatally.

6. Transfusions for intoxications. In cases of poisoning due to carbon
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monoxid, hydrocyanic acid, benzene, or nitrobenzene, when these have

acted on the blood to a marked degree, transfusion is of value, but a

preliminary phlebotomy is very essential. Diabetic coma ended fatally

in 4 cases transfused for this condition.

7. Transfusion for debilitated conditions. In debilitated conditions

caused by cancer, transfusion without surgical interference is without

result. The anemia of tuberculosis, however, is relieved by this treat-

ment. In the simple anemias due to malnutrition or other minor causes,

transfusion is justified, and satisfactory results can be obtained.

Lewisohn obtained excellent results with transfusion in all of seven

children, four being hemorrhagic cases, one a case with extensive burns,

and two were cases with severe anemia.

Vaccines. Reports from those who are employing vaccines continue

to pour in from many sources. Whatever one's opinion may be as to the

value of vaccines, it certainly is established that due caution should be

observed in their employment, at least to the extent that no harm is

occasioned. There is no question that their misuse has been attended

with serious results. As Stengel has pointed out, there is a wide differ-

ence between giving drugs by the mouth and giving vaccines subcutane-

ously or intravenously, for in the former case even toxic drugs in sublethal

doses may be tolerated, or, if irritating, they may be rejected, safeguards

that are wanting in subcutaneous and intravenous injections of vaccines

or serums. A form of therapy so delicate and specific, and even in the

most competent hands presenting so many phases that still remain

obscure, should not, to say the least, be undertaken lightly. As a rule,

it is considerably safer to give vaccines subcutaneously than intraven-

ously. The administration of vaccines, according to IMcCabe, is usually

attended with more risk than that of serums. The dosage and form

of administration whether subcutaneous, intramuscular, subdural or

intravenous will vary with the conditions.

The subject of the use of commercial vaccines, polyvalent and mixed,

is one on which there still exists a seemingl^y irreconcilable difference of

opinion, but such weighty influence is opposed to their routine use that

without very good reason one should hesitate to resort to these forms of

vaccines. Hektoen- concludes that the general results from the use of

commercial vaccines so far have no value as evidence for or against the

curative usefulness of vaccine treatment, and hence no value with re-

spect to the soundness of the theory on which vaccine treatment pri-

marily has been developed. Billings^ considers that vaccination, as prac-

tised all over the country by the use of commercial vaccines, is a disgrace

to the medical profession. Fussell is greatly opposed to the present

indiscriminate use of commercial vaccines and serums.

1 Philadelphia County Medical Society, October 13, 1915.

2 Journal of American Medical Association, 1916, Ixvi, 1591.

3 Transactions Association of American Physicians, May, 1916.
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The importance of using autogenous vaccines when these are available

continues to gather support from many, though by no means from all,

sources. Rosenow^ appears to ha\e clearly demonstrated that organ-

isms obtained from certain tissues possess the characteristics of having

an affinity for similar tissues in other animals, or in human beings. Thus
he found that 14 strains of streptococci from a case of appendicitis pro-

(hiced lesions in the appendix of 68 per cent, of the animals injected, while

only 5 per cent, of the animals injected with strains of streptococci ob-

tained from other sources than cases of appendicitis suffered from a local-

ization of the organisms in this part of the body. Much the same results

were obtained with the emplo\Tnent of streptococci obtained from the

gall-bladder in cases of cholecystitis, and from the endocardium in cases

of endocarditis, in producing cholecystitis and endocarditis in animals.

Hulst,- summarizing the literature, shows that at least some species of

bacteria are able to acquire new characteristics, being unstable and able

to change their metabolic processes to meet their environment. Varia-

tion occurs under the influence of weak chemical solution, salt concen-

tration, oxygen tension, and s\Tnbiosis with other organisms so that it

seems likely that similar changes may occur in the body in the course of

infections where environment is also variable to the parasite. Examples

of this kind have been encountered in cases in which streptococci ob-

tained in puerperal sepsis may differ from those obtained from a metasta-

tic abscess from the same case. Hulst states that " the selective action

which organisms display toward certain tissues of the body may be ac-

quired within the body to a certain extent. If these are alterations in

tlie constitution of the parasite depending upon the conditions existing

at the point of infection, this fact may determine the natm-e which the

disease may assume as much as the parasite itself. Just what charac-

teristics of bacteria control the affinities for various structures is not

explained, but such affinities exist as well-marked phenomena, and

bacteria undergoing experimental mutations show different affinities at

different stages of their transformation."

From Rosenow's research, and the summary of Hulst, we find strong

argument for the use of autogenous vaccines, because of the many strains

of microorganisms belonging to the same family, and because of the

changes to which bacteria are subject dependent upon the environment

furnished by the individual who has become their host.

In subacute and chronic localized infections, Plektoeu'^ considers that

specific vaccines properly and skilfully used have value, "quite likely

because they increase the production of specific antibodies, as demanded

by the theory, but probably also because they stimulate leukocytic and

other activities." Hektoen believes that in typhoid fever and possibly

1 .Journal of ihe American Medical Association, November 13, 1915.

2 Long Island Medical Journal, November, 1915.

^ .Journal of the American Medical Association, ^lay 20, 1916, p. 1592.
'

29



450 PRACTICAL THERAPEUTIC REFERENDUM

also in other infectious diseases, the intravenous injection of specific

vaccines and also of other substances may induce crisis and prompt
recovery. He admits that the mechanism of this action is not fully

understood, and considers that we are entering a new and interesting

development in the study and treatment of infectious diseases.

Billings's^ experience with the use of autogenous vaccines in chronic

processes, both local and general, had not been encouraging. He con-

siders that their use is so limited that their employment has not justified

the expenditure of labor and the price necessary to carry on the work.

"That is a general statement, subject to modification that in certain

instances, under certain conditions, and in certain individuals, the use of

vaccines seem to be of benefit: but take them as a class in general dis-

ease, I have yet to see the benefit from them."

The value of sensitized vaccines is endorsed by Wohl.- He outlines the

method of modifying sensitization of vaccines as carried out at the

Nicholas Senn Hospital in Omaha. His results in a number of different

conditions though rather few encourage the author to advocate their wide

application. He concludes: (1) Sensitized vaccines are superior to un-

sensitized. (2) The use of the patient's own serum for sensitization is

scientifically justified. (3) The use of the serum and sensitized vaccines

is based upon scientific data, and clinically is proving of great value.

Combined Yaccixatioxs. Castellani, in 1901-2, in Professor Kruse's

Institute, demonstrated that inoculating an animal with three species

of bacteria, provided a sufficient minimum quantity was given, agglu-

tinins and immune bodies for all three species were elaborated, the amount

of agglutinins and immune bodies elaborated for each being nearly the

same as in animals respectively inoculated with one species only. In the

Indian Medical Gazette, November 1915, he states that with rabbits he

has not as a rule obtained good results by inoculating more than three

species of bacteria. In man it appears that four species can be inoculated

with satisfactory results, and occasionally even more. Castellani has

prepared and used in man eleven different combinations, made up of two

or more of the following vaccines: typhoid, paratj'phoid A, paratyphoid

B, malta fever, b. asiaticus, b. columbiensis, dysentery Kruse-Shiga,

dysentery Flexner, dysentery Hys. V., dysentery Flexner-like No. 1,

dysentery Flexner-like No. 2, cholera and plague. The inoculations in

man of the combinations he has employed have proven harmless in his

hands. The reactions have not been very severe except with two of the

combinations.

The individuals inoculated with these combined vaccines, consisting

of two, three and foiu- species of bacteria, generally produce agglutinins

for each species of bacteria inoculated, and the amount is not much less

' Journal of the American Medical Association, vol. Ixvi, p. 1741.

2 American Journal of the Medical Sciences, August, 1916.
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than in control individuals inoculated with simple one-disease vaccines.

As regards vaccines consisting of more than four species some seem to

induce production of a fair amount of agghitiuins for all the si)ecies,

others do not give such satisfactory results, agglutinins developing only

for certain species and not for all. The combined vaccines which
Castellani has found most useful from a practical point of view are the

"tyi)h()i<l and paratyphoid A and paratyphoid B" prepared and used

by lum since 1905; the "cholera and plague vaccine" the "typhoid and
paratyphoid A and paratyphoid B and Malta fever," and the "typlioid

+ paratyi)hoid A + paratyphoid B + cholera." Castellani contends that

the use of efKcient mixed vaccines is of practical ach'antage, as it is in this

way possible to give a certain degree of contemporaneous immunity for

several different maladies. This procedure saves a great deal of time

and trouble. Moreover, in his experience, very few people will submit

themselves to the discomfort of repeated injections, which would extend

over a ])eriod of several weeks in order to be inoculated against three or

four different diseases. This subject will be r(>ferred to later in speaking

of tjT^hoid fever.

Asthma. Any form of treatment whicli holds out hope of benefit in

cases of asthma that do not yield satisfactorily to the ordinary lines of

treatment is to be encouraged. Rovers^ claims to have obtained prom-
ising results in a number of cases of this disease, taking cultures directly

from the sputum. Klink- claims also to have had gratifying results with

autogenous vaccines in the treatment of 12 or 15 cases of asthma.

Gonorrhea. Renewed interest in the vaccine treatment of gonorrhea

may be expected from the favorable reports of the use of gonococcus fats

as advocated by Warden.^ Warden states that the fats of the gonococcus,

chemically isolated from the organism and suspended in alcohol, possess

a much higher antigenic power than the watery antigens of conmierce.

The cases treated comprised acute, chronic, simple and complicated, cases

of gonorrhea, on men and infant girls. In all, the subcutaneous inocula-

tion of the fats is reported to have been followed by marked improvcnienl

,

and in some by undoubted cure.

Pneumonia. The efficacy of serum treatment in Type I infection in

pneumonia as advocated by Cole is substantiated by the experience of

Park in New York City, who states that up to the present time the mor-

tality has been much less in the treated than in the untreated cases. Park

encountered serum sickness in about 50 per cent, of the cases, which,

though annoying, did not prove dangerous. He believes that in severe

cases a first dose of Type I serum should be given as soon as possible and

the later injections only after a bacteriologic re]iort has been received.

1 Practitioner, June, 191 (5.

2 Missouri State Medical Association, May, 1910.

' Journal of the American Medical Association, December 11, 191.5, p. 2089.
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Puerperal Fever. Two cases of puerperal fever caused by

streptococci are reported by Chalmers and O. Farrell^ to have

been successfully treated with autogenous vaccines. The first case was

cured following the use of an autogenous vaccine, after preliminary

failure with the employment anti-streptococcal serum and a stock

vaccine.

Typhoid Fever. Antityphoid vaccinations to the number of 8124

are reported for California by Sawyer. ^ True failures occurred in 5.0

per thousand vaccinations reported, and the deaths from typhoid fever

were 0.49 per thousand. The percentage of failures indicated a slight

advantage for the Gay-Claypole sensitized vaccine over the unsensitized

vaccines, but the superiority was not conclusively demonstrated as the

different sets of statistics were not exactly comparable.

Besides Castellani, whose work has already received reference, a

number of others,^ Kabeshima in the Japanese Navy, Vincent, Widal,

Chantemesse, and Dreyer, furnish evidence in favor of the use of mixed

antityphoid and antiparatji^hoid inoculation. The convenience of the

method speaks for itself, and the practical value of the simultaneous use

of these vaccines seems to be quite as great if not greater than successive

inoculations with the different vaccines.

The reaction to antit^-phoid vaccination has been carefully studied by

TonneP in 30 healthy soldiers and in 20 who were already under hospital

care. He found constantly more or less of a reaction in the blood and

urine, the reaction in some of the men being actually pathologic.

Strangely, the reaction was least intense in the tuberculous and those

with albuminuria, while some of the apparently healthy responded with

a pathologic reaction. j\lore or less destruction of red corpuscles was

encountered, a loss of half a million being an average. A loss of toxicity

of the urine to infusoria was noticed after the vaccinations.

The treatment of typhoid fever with vaccines still seems to be in a

formative stage, the best results apparently being largely restricted to a

shortening of the duration of the disease. Gay and Chickering^ report

on 75 cases of typhoid, the majority being treated with intravenous

injections of polyvalent, sensitized vaccine sediment. The mortali ty was

about 9 to 10 per cent. Distinct benefit was seen in cutting short the

disease. A mortality of 14 per cent, was experienced by Wiltshire and

MacGillycuddy^ ujing stock vaccines. Whittington^ treated 1 15 cases of

1 Journal of Tropical Medicine and Hygiene, London, April 1, 1916.

- Journal of the American INIedical Association, October 23, 1915, Ixv, 1414.

3 Editorial, Journal of the American Medical Association, January 15, 1916, Ixvi,

193.

4 Lyon Medical, Lyons, April, 1916.

5 Transactions Association of American Physicians, Meetmg held at Washington,

May, 1916.

6 London Lancet, September 25, 1915. ' Ibid., April 8, 1916.
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typhoid with stock vaccines and used 1
1.") otliers as coiilroK. Tlic iiior-

tahty anion^' the inoculated cases was 2') per cent., anion},' tlie controls

20 per cent. Whittington does not reconiniend the routine use of stock

vaccines in treating typhoid fe\er. McWilHams' reviewing; o\-er 550

cases of typhoid from the literature, states that in more than one-half

the cHsease was cut short, the ])atieut lia\in<^ l)een saved from one to

several weeks of fever. McWilliams believes that a few deaths must

imdouhtedly be attributed directly to the injections of vaccine, but he

encoiu-agingly remarks that this is likely to occur with any new and

radical method of treatment.

^'accine thera])y depends so much for its suc(;essful dexelopment ujjon

the knowledge gained in the })roduction of artificial imnnmitx' against

various infectious diseases that a few references to the excellent pMpcr

on Immunization and its Practical Applications delivered by The(»l)ald

Smith- before the Association of American Physicians in May, 101 (i, will

be timely. Smith gives two nnderlying principles of immnnization:

"(1) To prevent or check disease by applying the methods copied from

nature and impro\ing on them in the interest of man, if possible. (2)

To discover the modus operandi of resistance to disease, the sequence of

events which is associated with recovery on the one hand, and with com-

plete resistance on the other. The object of innnunization is to raise the

resistance of the body." "We must accept the fact that no kinrl of

vaccination is invariably and completely protective. We may, however,

hope to convert a fatal into a non-fatal attack, a mild attack into one so

mild as to remain unrecognized, or into complete protection."

"Our present conception of acquired immunity assumes that after

every exposure there is some, however slight, multiplication of the virus

necessary to w^ake up the immunizing mechanism." "The essential

factor to be kept in mind is to raise such resistance with the least injury

to the subject. The direction which immunization is to take depends

on the etiologic factors involved. There are primary and secondary

infectious agents in most diseases." "The cpiestion, then, at issue

becomes a choice of vaccine toward possible secondary invaders. The

general rule that a single attack of a disease protects for life is subject to

many limitations. All acquired immunity is a perishable commodity.

This question is complicated by several factors, among which are the

following: (a) The human body becomes more resistant to infection with

age. (6) There is a possibility of reinfection without clinical signs which

will maintain and strengthen any immunity obtained in infancy and

childhood." "Among the established facts in immunology is the greater

efficacy of living virus over any other; the practical application of this

fact, however, encounters many obstacles." "Next to living virus the

1 Medical Record, New York, October 16, 1915.

- Journal of the American Medical Association, May 27, lUKi, p. 1 7 H).
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bodies of bacteria killed by heat seem to have the best chance of pro-

ducing immunity. The success or failure of this method will depend
theorectically on what is the most important antigen." "The relative

efficiency of sensitized vaccines probablj- depends on a quantitative

relationship between the antiserum and the bacilli." "The explanation

for the very effective immunizing power of sensitized toxins depends on
the greater penetrating power of such mixtures."

Venesection. Venesection continues to be a valuable method of treat-

ment in properly selected cases, according to the opinion of many clini-

cians, though as a rule they do not use it under more than a limited

number of conditions. Lawrence^ believes that in the presence of dilata-

tion of the heart, renal toxemia, hypertension, or a combination of these

conditions, venesection may be expected to act more promptly and more
surely than drugs. In cases of hypertension it lowers blood-pressure and
at the same time produces a more efficient circulation, though it does not

in normal arterial tension, lower the blood-pressure in "therapeutic

doses." While venesection should only be employed in the presence of

definite indications, it should not be withheld until hope of success from

any measure is gone. The amount of blood to be withdrawn is to be

decided by the point at which relief is obtained. The error is generally

on the side of too small an amount. Repeated blood letting, when in-

dicated, does not seem to have any ill eft'ects on the composition of the

blood.

In some instances, however, there seems to be an enlargement of the

sphere in which blood-letting is recommended. In women at the meno-
pause in whom there is high blood-pressure in association with certain

cardiovascular disturbance, Engelhoon- has deri\^e(l benefit from this

treatment. The annoying " hot flashes' ' with the usual sensation of heat

and attacks of sweating and redness all subsided. He believes the efl^ects

produced were not psychical in nature, as the patients were not informed

of the purposes of the venesection, though it seems difficult to exclude

the psychical factor altogether. In analogous nervous phenomena some-

times occurring at puberty, and attributed to a deficit or perversion in

ovarian functioning, manifested by amenorrhea, dysmenorrhea, infan-

tilism, chlorosis and other disturbances, Engelhoon has witnessed gratify-

ing results with venesection. He only withdraws small quantities of

blood, not over 100 c.c. at a time, though he has repeated the blood-letting

in a few cases.

Theilhaber^ has employed venesection 450 times in the last eight years.

He is particularly enthusiastic about its value in the hot flashes of the

menopause, being invariably beneficial and never harmful. Some
patients with dysmenorrhea were relieved by the treatment, inter-

1 Boston Medical and Surgical Journal, February 24, 1916.

- Munchen. med. Wchnschr., November 9, 1915.

3 Bed. klin. Wchnschr., November 22, 1915.
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menstrual colic somctiiiu's yielded to veueseclidii. Neiiralj^Ma and the

neurosis, especially nervous lieadaclies in the plethoric, were l)eiie(ited.

Another indication for venesection is an adjiixain tu diatherinia in

prophylaxis of rectu'rence alter o])erations tor cancer, lie j^ives j)eri-

odical blood-lettings under thes(> conditions to stimulate the hlood-

producing organs, usually twice a year w itiidrawing 400 to of ID c.c. at a

time. He refers to Jichera's ex])erimeiits on animals that tend to show
that periodical venesections enhance the resisting power against inocula-

tion with cancer. Theilhaber believes that cancer develops by ])refcr-

ence in anemic tissues, and that the slight transient anemia from \-ene-

section is soon foUov.ed by a wave of greater iM-odiiclion of bhtod.

X-rays. The X-ray in the Treatment of Pulmonary Ti i'.i;kcu-

Losis. Sceptical as one may be of any of the knoAATi special methods of

treating pulmonary tuberculosis, it is proper to encourage every line of

work that offers any promise and is still imperfectly developed. Such in

a general way may be considered the rontgen treatment of tuberculosis

of the lungs at the present time. An oi)tiinistic \iew of this line of treat-

ment is held by Kupi)erle and Bacmeister^ who report remarkable success

in the treatment of rabl)its inoculated with tubercle bacilli and system-

atically exposed to the rays, larger doses and shorter intervals than those

previously employed being used. The tuberculous process was consid-

ered to have been healed over, but the tubercle bacilli themselves were

not killed. The results were considered sufficiently promising to warrant

the application of the treatment to human beings. Hard, filtered rays

were used and 20 cases of stationary pulmonary tuberculosis, without

fever, and with a tendency to latency, are reported who received the

treatment, and also a number of fibrile and chronically progressive cases.

The course was considered as completed by 10 patients in this latter

group, and all were reported as clinically cured. In every case improve-

ment was manifest.

The authors consider that the experimental and clinical data all indi-

cate that the Rontgen rays act only on the relatively rapidly growing

tuberculous granulation tissue. Extremely virulent and rapidly de-

structive processes are not influenced by them, nor are caseous processes

or the tubercle bacilli themselves.

The value of the .T-ray in the treatment of cnlargciiwnf of (lir fhi/tmiff

gland is discussed by Grossman- who states that rontgen irradiation has

been employed with favorable results in a number of cases. Fliigge,

Waters, Rudberg, Ambertin and Bordet, Sinorzersky, Myers, Lange,

have demonstrated that tln-mic astluna and marked atrophy of the

gland followed rontgenization, together with improvement in the symp-

toms. Involution beghis in from one or two hours after exposm-c and

' Deutsch. mcd. Wchnschr., Janiiarj- 27, 191(1.

2 Now York IMedical .Journal. Xoveml)er 27, IOI.t.
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continues fur a variable length of time according to the intensit\' of irradi-

ation, regenerative changes gradually taking place after treatment has

been discontinued. Caution is advocated in the employment of this

treatment, as it may inhibit further growth in the tissues (proved by

experiments on young animals) and also produce intoxication from the

products of lymphoid disintegration.

In gynecological cases, the .r-ray, like radium, is being constantly

tested out. Thus favorable results in uterine hemorrhage are reported by

Corscaden^ who employed this form of treatment in twenty women,

thirty-eight years of age and over, whether possessing fibroids or not.

Complete amenorrhea was affected in 5 per cent, of cases from the onset

of treatment, in 5 per cent, after one period, in 5 per cent, after three

periods, and in 85 per cent, after two periods. The first period was

occasionally found to be profuse. All of the cases were found to be

severe enough to partially or completely incapacitate the women.

Untoward effects were observed in only 2 cases, one suffering from

nausea and diarrhea, the other from diarrhea indistinguishable from

mucous colitis. No late effects other than those accompanying the

menopause were noted except in 1 case in which there was an attack

of uremia six months after the end of treatment in a woman suffering

from large polycystic kidneys. Corscaden says that menstruation is

dependent on the activities of the corpus luteum, and that the Rontgen

rays destroy the follicle apparatus of the ovary, thereby automatically

bringing about a menopause. All patients with myomas which do not

constitute an immediate or remote menace aside from that of hemorrhage

are proper subjects for the production of the menopause, provided that

ulcerative changes or pedunculated fibroids or polyps do not exist, and

provided that the possessor be over thirty-seven years of age. All

myomas which constitute a menace in women under thirty-eight should

be excised rather than subjected to Rontgen rays, unless operation is

contra-indicated. In hemorrhage from malignant disease the rays are

said to be contra-indicated.

Less favorable comments on this form of treatment in uterine fihroids

are made by the October number of American Medicine, in which, while

the \a\ue of .r-rays in certain cases is not denied, the stand is taken that

it should not be used save only when all other medical procedures, among

which the administration of radium and mammary extract are given,

have failed, which does not seem to have been done in most of the cases

reported.

In discussing the Rontgen-ray treatment of skin diseases, MacKee-

deplores the tendency to separate dermatology from rontgenotherapy.

To avoid errors in diagnosis and the obvious consequences, it is suggested

that one of tlu-ee schemes be adhered to : for the dermatologist to employ

1 American Journal of Obstetric and Diseases of Women and Children, January,

191G.

- Journal of the American jN'Iedical Association, 1915, Ixv, p. 1SS6.
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the UuiitgoH my; for the routgcnolojrist to liavi; at least a eliiiieal

knowledge of dermatology; or for both to coinhnie their skill in behalf

of the patient. In this i)ai)er the teehnie of treating .skin diseases with

.r-rays is briefly ontlined, and a nnniber of affections fli.scussed that are

amenable to this form of therapy. Among these are erythema iiidiir-

atnm, gnuniloma annulare, lichen planus, psoriasis, eczema, lichenifica-

tion and lichen circumscriptus, pompholyx, calvus, callosetas and ver-

ruca', keloid, nevus vasculosus, rhinoscleroma, tuberculosis cutis, lupus

erythematosus and epithelioma including Paget 's disease.

Acne lias now been subjected to treatment with .r-rays during a suf-

ficiently long time for the indications and contra-indications to be fairly

well established. Dosseker's' experience, based on a large numi)er of

cases indicates that repeated small doses of the rays, not strong enough
to induce appreciable reaction of the skin, or a single large dose with a

reaction, seem to be able to modify the epidermis, that is, the sebaceous

glands to such an extent that the tendency to acne dies out. The
efficacy of this form of treatment is said to be greater in acne spread over

a larger surface, with numerous pustules, than in the less disfiguring,

torpid type.

Venereal buboes have been subjected to .r-ray treatment l)y Kail- for

eighteen months, as a result of the encouraging efi'ccts encountered in

rontgenotherapy of tuberculous gland disease. The results have been

so good that he urgently advocates this method in their systematic treat-

ment, especially hi the early stages before much inflammation has de-

veloped. The treatment is more successful before there is suj^puration;

the pain subsides and the patient is able to go about without disturbances

of any sort from this source. Even after sui)puration has set in, the

leukocytes are destro}'ed by the Rontgen rays and all are apparently

absorbed. The fluctuation, the pain and the redness all disappear, and

the infiltration gradually retrogresses, but the spot is left ])igmented.

Even indolent sy])hilitic buboes are said to respond promptly to the Ront-

gen ray. Developed abscesses have to be evacuated with an incision,

but the secretion ceases and the abscess heals cpiicker under subseciuent

exposures to the .r-ray.

Yeast. Yeast is strongly urged by Willcox'' in the prophylaxis and

treatment of beriberi on account of its content of anti-beriberi vitamines.

It may be used in a variety of fornus in which yeast is ordinarily i)r()cur-

able,such as the "export yeast" used in the i)resent campaign, the "Koyal

yeast cakes" and in the form of yeast brew obtainable at the army
bakeries. Extracts of yeast are on the market, and taste exactl\' like

extract of meat, and when mixed with warm water form a drink like

ordinary meat extract or bovril. Yeast extracts may be gi\'en with

advantage in both acute and chronic beriberi cases.

' Therapeutische Monatshefte, August, 101.5.

^ Miinschen. ined. Wchiischr., October 19, I'.tl.").

* London Lancet, March 11, 191G.
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Abderiialdhn reaction in jrastric ulcer,
O L

Abdominal disease, 83
fremitus as a sign of chronic peri-

tonitis, 83
Abortion, pituitary gland in, 429
Abscess, iHuincphritic, 191
Accident surgery, 244
Acetate of lead, 409
Acetylsalicylic acid, 440
Achylia gastrica, 68
Acid, acetylsalicylic, 440

boric, 385
Acidity, gastric, efTect of bile on, 76

relations of splanchnoptosis to,
58

shall it be estimated in filtered
or unfiltered gastric contents,
76

test for, without stomach-tube,
77

in stomach and intestine, mechanism
of neutralizing, 75

of undiluted gastric juice, 75
Acidosis in children, sodium bicarbonate

in, 443
in renal disease, 159

Adenocarcinoma, primary, of kidney, 193
Adrenalectomy and gastric ulcer, 40
Adrenalin, 369
Air in wound treatment, 254
Albumin test for gastric ulcer, 47
Albuminuria, orthostatic, phthalein test
m, 142

Alcohol injections in painful neuritis, 295
Alcoholism, chronic, dyspepsia and, 63
Allen treatment of diabetes, 395
Ambard and \\'eiirs coefficient of urea

excretion, 152
American first-aid conference, 244
Aniinolytic ferment in gastric contents

in carcinoma, 50
Arnylase in pancreatic disease, diagnostic

value of, 135
Anesthesia, 242

blood-urea findings before and after,
152

intratracheal ether, 242
Anesthetic, ethyl chloride as, 243

infiltration, continuous stream syringe
apparatus, 244

Anti(Iii)htheritic serum, 370

' Antimeningococ(;ic serum in gonorrheal
urclcropyeiitis, 1X7

Antimony, ;i7,S

Antiseptics in wound treatment, 252
A^titetanic serum, 372
Antitoxic sera, 370
Aortic insufficiency, digitalis in 398
Appendicitis, 111

'

Blumberg's sign of, 111
new sign of, 1 1

1

Arbutin, 378
Arrhythmia, digitalis in, 39,S
Arsenic, 378
Arteriosclerosis of abdominal vessels, 83
Arthritis, rheumatoid, diet in, 391
Artificial respiration, 378
Ascites, chylous, 83
Asphyxia, traumatic, 238
Aspirin, 440
Asthma, bronchial, i)ituitary gland in, 429

vaccines in, 451
Atropine, 379

in gastric disorders, 382
Autogenous vaccines, 449

B

Bacillus, gas, in amputated stiunj), 279
Bacteriology, surgical, 272
Benign proliferation of glands in stomach,
54

Benzol, 382
Beriberi, yeast in, 457
Bile, cHnical studies of, 122

effect of, on gastric aciility, 76
in liver disease, microscopic studv

of, 123
pigment, extra hepatic format inn <.f

120
metabolism, 119

reaction of, 119
secretion of, 120

Bismuth, 383
Bitter tonics, 383
Bladder, 179

foreign bodies in, 195
Blastomycetic ilermatitis, 302
Blood, alterations in composition of, 147

non-protein nitrogen of, 147
occult, 112

tests for, 1 13
with gastric cancer, 112

l)ressure, 233
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Blood pressure, high, digitahs in, 398
normal, 236

in relation to kidneys, 147
serum, 384
transfusion, 385, 445

Blood-urea findings before and after anes-

thesia, 152
Blumberg's sign of appendicitis. 111

Bone aneurism, 362
cysts. 325

in congenital fracture, 334
of metacarpus, 336
multiple, 331
and ostitis fibrosa, 324
subperiosteal resection of, 332
of upper end of femur, 335

graft, 325
hemangioma of, multiple, 340
sarcoma of, 333
transplantation, 365
tumors of, metastatic, 358

thyroid, 361
Bones, 322

exostoses of, 322
Boric acid, 385
Bridge for gap in nerve suture, 289
Buboes, venereal, x-rays in, 457

Calculi, pancreatic, 13G
renal, 179
ureteral, 179

Cancer of uterus, radium in, 437
gastric, 40

Abderhalden reaction in, 51
albumin test for, 47
aminolytic ferment in gastric

contents in, 50
digestion leukocytosis in, 52
gastric ulcer and, 53

diiTerentiation of, 53
laboratory tests for, 47
miostagmin reaction for, 49
occult blood with, 112
oxyproteic acid test in, 52
tumor autolysates in treatment

of, 52
urine color test for, 52
.T-ray diagnosis of, 41

Cannabis indica intoxication, 386
Carbohydrate factor in causation and

treatment of hyperacidity and
gastric ulcer, 28

indigestion, 114
Carcinoma of duodenum, clinical forms

of, 96
etiology of, 90
evolution of, 95
l)athologic anatomy of, 92
physical signs of, 94
primary, 90
symptoms of, 93

of gall-bladder, 127
of hver, 132
of m-ethra, primary, 223

Cardiospasm, 20

Carrel's method of wound treatment, 256
Chancroid, 221
Chemism of stomach with duodenal ulcer,

88
Chemistry, gastric, retention tube in

study of, 75
Chenopodium, 387
Childhood, salicylates in, 439
Chloride excretory function, 156
Chlorine gas poisoning, 387
Cholecystectomy, recurrence of gall-

stones after, 126
Cholelithiasis, treatment of, 124
Cholesterol in food, is bihary cholesterol

excretion influenced by, 121
Chorea, magnesium sulphate in, 411
Chylous ascites, 83
Colon jjacillus infection, chronic, lavage

of renal pelvis in, 186
movements of, 96

Concrement in stomach, 72
Corpus luteum, 388
Cyanocupral, 388
Cysts, bone, in congenital fracture, 334

and ostitis fibrosa, 324
of metacarpus, 336
multiple, 331
subperiosteal resection of, 332
transplantation of fat in, 327
of upper end of femur, 335

ostitis fibrosa without, 325
of posterior urethra, 225
of prostate, 206

Darin's solution in wound treatment,

254
Dangers of oxygen injections, 277
Death, cause of, in experimental pancrea-

titis, 135
thymus, 241

Decapsulation of kidney, 191

Delirium tremens, magnesium sulphate
in, 412

Dental disease, relation between diet and,

393
Dermatitis, blastomycetic, 302
Diabetes, Allen treatment of, 395
Diarrhea, gastrogenous, 116

silver nitrate in, 442
Diathermy in treatment of malignant

vesical tumors, 197
Diet, 390

in chronic disease of intestine, 118
heart disease, 390

in gastric diseases, 391
relation between, and dental disease,

393
in rheumatoid arthritis, 391

Digestion leukocytosis in gastric ulcer, 52
Digitalis, 396

in auricular fibrillation, 397
Diseases, abdominal, 83

of esophagus, 17

of gaU-bladder, 119
of intestine, 83
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Dispiiscs of ki<liicv, 1;J7

of liver, 119
'

of mouth, 17
of pancreas, 1.33

of stoniaoh, 23
Diuresis, 137

cause of, excited by cafTeine, 138
Does cholesterol in food" influence biliary

cholesterol excretion, 121
Drainajie of wounds, salt sacks for, 2fi0
Duodenal contents, 88

rej-urtiiitation of, into stomach,
89

feedinfj;, 89
tube in sull-bladder disease 122
ulcer, 23, 83

Duodenum, carcinoma of, 90
.Dysentery, magnesium suli)hate in, 412
Dyspejjsia and chronic alcoholism, 63

uml)ilical, 72

E

Elkctuic shock, 237
Emboli, fat, 241
Emetine, 398

in amebic dysentery, 400
during i)regnancy, 400

Enteroliths, 117
Ergot, 401
Erysipelas, 282
Esophageal conditions, value of x-ray in

diagnosing, 22
Esophagus, (liseases of, 17
Ether anesthesia, intratracheal, 242
Ethyl chloride as anest luetic, 243
Excision and primarv suture of wounds,

261
Exercise, 402
Exfoliative gastritis, 61
Exostoses, 322
Extract, leukocytic, 406

Fascia, 296
Fat emboli, 241

transplantation of, hi bone cysts, 327
Feeding, duodenal, 90

rectal, 118
Femur, bone cysts of upper end of, 335
Fibrillation, auricular, digitalis in, 397
Fibroids, uterine, a--rays in, 456
Fibromyoma of prepuce, 222
First-aid, 246

conference, American, 244
on firing line, 249

Fixation in nerve injur}', 284
Flatulence and shock, 239
Food problem in dispensary patients, 393
Foot, perforating ulcer of, 300
Foreign bodies in bladder, 195

location of, in wounds, 261
in wounds, 273

Fractiorial method of examming gastric
secretion, 74

Fractures, gunshot, 268
ojjerative treatment of, 271
x-rays in, 270

Fuchsiii, 104

CiALACTosK test for liver function, 128
flall-l)Iadder, carcinoma of, 127

diseases of, 119
duoilenal tube in, 122

movements of, 1 19
Gall-stones, recurrence of, aftiT chole-

cystectomy, 126
Gangrene, gas, inflammability of gas in,

Gas bacillus in amputated stump, 279
quinine as specific for, 276

gangrene, inflammability of gas in
278

J i^ ,

I)hlegm()ns, 275
x-ray in, 280

Gastric acidity, elTect of bile on, 7()

shall it be estimated in filtered
or unfiltered gastric contents?
76

test for, without stomach-tube,
77

cancer, 40
chemistry, retention tube in study of,

75
diseases, diet in, 391
juice, acidity of undiluted, 75
motiUty, 64
residuum in normal individuals, 78
secretion, fractional method of ex-

amining, 74
ulcer, 23

and cancer, 53
carbohydrate factor in treat-
ment of, 28

vertigo, 71
Gastrin, 80
Gastritis, 60

exfoliative, 61
typhoid, 60

Gastrojejunal ulcers, 53
Gastrogenous diarrhea, 116
GastroptosLs, 55
Giant-cell tumors of i)one, 342

multiple, :',i)')

Glands of stomach, benign proliferation
of, 54

Gonorrhea, vaccines in, 451
Gonorrheal ureteropyelitis treated by

antimeningococcic scrum, 187
Granulating wounds, 262
Gunshot fractures, 268

wounds, 250
of joints, 263

bacteriological control of,

265
first treatment of, 263
hyperemia in, 265
position for ankylosed

joints after, 267
resection after, 267
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H

Hand, tendons of, infection of, 313
wounds of, 263

Hay fever, pollen toxin in treatment of,

431
Heart diseases, chronic, diet in, 390

massage in shock, 240
right-sided hypertension of, a post-

ojjerative complication, 240
Heliotherapy, 405

in treatment of lupus, 406
of skin diseases, 406
of wounds, 405

Hemangioma of bone, multiple, 340
Hematoma, muscle, 305
Hemoglobinuria, malarial, quinine in, 435
Hemorrhage, secondary, in wounds, 262

uterine, x-rays in, 456
Hemorrhagic cystic sarcoma, 362
Hepatic disease, urinary findings in, 130
Hexamethylenamine, 407
High-frequency current in urethral lesions,

224
Hospital, base, unit plan for, 250
Hiiter's sign, 307
Hydrochloric acid, free, paper test for, 78
Hyperacidity and duodenal ulcer, 86
Hypernephroma, 193
Hyperthyroidism, quinine in, 436
Hypophosphites, 407

in pulmonary tutierculosis, 407

Idiopathic megacecum, 108
Indigestion, carbohydrate, 114
Industrial physicians and surgeons, 245
Infection, 272

renal, lymphatic, ascending, 188
of seminal vesicles, 209

Inflammability of gas in gas gangrene, 278
Injury of nerves, 284
Intestinal digestion after excision of large

portion of small intestine, 110
obstruction, 109

non-coagiilable blood nitrogen
in, 109

proteose mtoxication in, 109
stasis, 101

Intestine, chronic disease of, diet in, 118
Intestines, motor functions of, 99
Intraneural injections for diagnosis and

treatment of nerve injuries, 287
Intrapericardial injections of epinephrin

in shock, 240
Intraspinal injections of bichloride of

mercury, 416
Intravenous administration of mercury,

415
gelatin solution in shock, 240

Irrigation in wound treatment, 259

Jaundice, obstructive, 132

Kaolin, 408
Kidneys, 179

blood in relation to, 147
decapsulation, 191
diseases of, 137
function tests of, 141
pathological histology of, 139
primary adenocarcinoma of, 193
relation of, to blood-sugar, 138
rupture of, 189
tuberculosis of, 192
tumors of, 193

Labor, pituitary gland in, 430
Laboratory tests for gastric ulcer, 47
Lactic acid bacillus, 409
Lavage of renal pelvis in chronic colon

bacillus infection, 186
Lead acetate, 409
Lecithin, 410
Leukocytic extract, 406
Leukocytosis, digestion, in gastric ulcer,

52
Liver, carcinoma of, primary, 132

diseases of, 119
microscopic study of bile in, 123
residual nitrogen in, 129

function, galactose test for, 128
phenoltetrachlorphthalein test

for, 128
Luetic myositis, 309
Luetin reaction, effect of potassium iodide

on, 432
Lumbar puncture in nervous shock, im-

portance of, 239
Lupus, heliotherapy in, 406
Lymph lavage in wound treatment, 260
Lymphatic renal infection, ascending, 188

M
Magnesium sulphate, 410

in chorea, 411
in delirium tremens, 412
in dysentery, 412
in tetanus, 411

Megacecum, idiopathic, 108
Menorrhagia, pituitary gland in, 430
Menthol, 413
Mercury, 413

bichloride of, intraspinal injections

of, 416
intravenous administration of, 415
in malaria, 417
poisoning, 413

Mesothorium in treatment of malignant
vesical tumors, 197

Metacarpus, bone cyst of, 335
Metastatic prostatitis, 208

tumors of bone, 358
Metrorrhagia, pituitary gland in, 430
Microscopic study of bile in liver disease,

123
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Military orthopedics, 2(58

siirfiiory, 24S
Milk, pasteurization of, :V.)\

Miostasinin reaction in f!;astric ulcer, I'.t

Mori)hine in shock, 24(J

Motility, gastric, G4
Motor functions of intestines, 99
Mouth, diseases of, 17
Movements of colon, !)(j

of empty stomach in i)ath()lo{i;ical

states, T.i

of gall-bladder, Hi)
Multi])le bone cysts, '.i'.il

Muscle hematoma, 805
rupture, '.iOC)

Iliiter's sign of, 307
Muscles, 304
Myalgia, 30S
Myoma of stomach, 72
Myositis, luetic, 309

ossifying, 309

N

National committee on medical and
surgical prei)aredness, 248

research council, 248
Nephritis, 1G3

treatment of, 165
trench, 175

Nerve concussion, 284
fixation in, 284

grafting and implantation, 289 '

injuries, painful, oijcrations for, 293
suture, bridge for gap in, 289

Nerves, 284
gross pathology of, 292
injury of, 284

conclusions on, 295
exploratory operation in, 288
indications for operation in, 286
operative methods in, 288
time to operate in, 286
ultimate results of, 293

microscopic pathology of, 292
Nervous furring of tongue, 19
Neuralgia in vesical and prostatic disease,
treatment of, 204

Neurasthenia gastrica, 69
Neuritis, painful, alcohol injections in, 295

saline injections in, 442
Neiu-olysis, 293
Neuroses, war, 229
New growths of prostatic urethra in rela-

tion to tuberculosis, 226
Non-coagulable bloocl nitrogen in intes-

tinal obstruction, 109
Non-protein nitrogen of blood, 147

Obstetric practice, pituitary gland in.

Obstruction of ductus choledochus, press-
ure of bile dtiring, 133

intestinal, 109

Obsl ruction, intestinal, non-coagulable
blood nitrogen in, 109

l)r()teose intoxication in, 110
( )l)structive jaundice, 132
Occult blood, 112

tests for, 113
with gastric cancer, 1 1

2

Open treatment of wounds, 252
0[)erat ing room in trenches, 249
OiK-ration, exploratory, in nerve iniurv

288 '
'

for varicocele, new, 217
Operations for painful nerve injuries, 293
Operative methods in nerve injury, 288

treatment of gunshot fractures, 271
Opium, 417

derivatives, elTect of, on gastro-
intestinal tract of man, 117

Optochin, 421
in i)neumonia, 421

Orthopedics, military, 268
Ossifying myositis, 309
Osteomalacia, 339
Ostitis deformans, 337

and sarcoma, 339
fibrosa, t)one cysts and, 324

without cysts, 325
Oxygen injections, dangers of, 277
Oxyproteic acid test in gastric ulcer, 52

Pancueas, diseases of, 132
Pancreatic calculi, 136

disease, amylase in, diagnostic value
of, 135

secretion, 132
Pancreatitis, experimental, cause of death

in, 135
Paper test for free hydrochloric acid, 78
Parathyroid gland in paralysis agitans,
422

Pasteurization of milk, 394
Pelvis, giant-cell tumor of, 350
Penis, 221
Pepsin, 422

nature of, SO
Perforating ulcer of foot, 300
Perforation of duodenal ulcer, 85
Perinephritic abscess, 191
Peritonitis, (;hronic, abdominal fremitus

as a sign of, 83
Phalanx, giant-cell tumor of, 351
Phenol, 425

poisoning, efficacy of lavage in, 425
in treatment of woun<ls, 426

Phenolphthalein, 428
Phenoltetrachlori)hthalein test for liver

function, 128
Phlegmons, gas, 275
Phthalein test in orthostatic all)uminuria,

142
Pituitary gland, 428

in abortion, 429
in bronchialjasthma, 429
function of anterior lobe of, 431
in labor, 430
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Pituitary gland in menorrhagia, 430
in metrorrhagia, 430
in obstetric practice, 429
as peristaltic stimulant, 429

Pneumonia, optochin in, 421
vaccines in, 451

Poliomyelitis, serum treatment of, 375
Po]len toxin in treatment of hay fever,

431
Potassium iodide, 432

effect of, on luetin reaction, 432
Preoperative treatment, 232
Prepuce, fibromyoma of, 222
Pressure of bile during obstruction of

ductus choledochus, 132
Prostate, 199

cysts of, 206
syphilis of, 204
tuberculosis of, primary, 205

Prostatectomy, 199
Prostatitis, metastatic, 208
Proteose intoxication in intestinal ob-

struction, 110
Psychic shock, 229
Ptyalin, function of, 19
Puerperal fever, vaccines in, 452
Pyelography, 184
Pylorus, experimental partial stenosis of,

and motihty of empty stomach, 68
Pyoculture, 274

Quinine, 433
hydrochloride as a dressing for

wounds, 435
in hyperthyroidism, 436
intravenous administration of, 434
in malarial hemoglobinuria, 435
as specific for gas bacillus, 276

R

Radium, 436
in cancer of pelvic organs, 437

of uterus, 437
Reaction of bile, 119
Rectal feeding, 118
Renal calculi, 179

disease, acidosis in, 159
functional tests, 141
infection, lymphatic, ascending, 188
test-meal, 143
tuberculosis, 176, 192
tumors, 193

Residual nitrogen in liver disease, 129
Respiration, artificial, 378
Rhabdomatous sarcoma, 208
Rheumatic fever, salicylates in, 438
Rupture of kidney, 189

of muscle, 306

Salicylates, 438
in childhood, 439

Salicylates in rheuinatic fever, 438
in scarlet fever, 441

Saline solution, 442
Saliva, effect of posterior lobe of hy-

pophysis upon secretion of, 18
relation of, to peptic digestion, 19
viscosity of, 17

Salt sacks for drainage of wounds, 260
Sarcoma of bone, 333

and trauma, 364
hemorrhagic cystic, 362
ostitis deformans and, 339
rhabdomatous, 208

Scarlet fever, salicylates in, 441
serum treatment of, 376

Sciatica, saline injections in, 442
Secretion, gastric, fraction method of ex-

amining, 74
pancreatic, 132

Seminal vesicles, 209
infection of, 209

Sensitized vaccines, 450
Sera, antitoxic, 370

antidiphtheritic, 370
Serum, antimeningococcic, in gonorrheal

ureteropyelitis, 187
antitetanic, 372
blood, 384
sickness, 377
therapy, 278
treatment of poliomyelitis, 375

of scarlet fever, 376
of trichinosis, 376

Shock, 229
electric, 237
flatulence and, 239
heart massage in, 240
intrapericardial injections of epi-

nephrin in, 240
intravenous gelatin solution in, 240
miscellaneous literature on, 239
morphine in, 240
nervous, importance of lumbar pimc-

ture in, 239
operative, 231
psychic, 229
traumatic, 237

Silver nitrate, 442
in diarrhea, 442

Skin, 297
diseases, heliotherapy in, 406

x-rays in, 456
grafting, 297
lesion, sj^novial, 301
]5inch grafts of, 297
tubercle, 302
ulcer of, tanner's, 298

Sodium bicarbonate, 442
in acidosis in children, 443
in surgery, 443

Spermatic cord, 209
Splanclinoptosis, relations of, to gastric

acidity, 58
Stasis, intestinal, 101

Keith's theory of, 104
Stomach, cancer of, 40

concrement in, 72
diseases of, 23
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Stomach, glaiuls of, Ikmhum inciIifcraliDii

of, 54
inuvcnu'iits of ciiipt V, in patliolonical

states, 73
myoma of, 72
normal, i)osition of, K2

studios on, 73
syi^Iiilis of, (18

vilcor of, 23
Stricture of ureter, indaiiuiiatory, 194
Strontium saliiylate, -13!)

Studies on normal stomach, 73
Sunlight in wound treatment, 254
Surgery, accident, 244

of extremities, 229
military, 248

organization in, 248
sodium l)icarl)onate in, 443

Surgical bacteriology, 272
Suture, primary, of wounds, excision and,

261
Synovial skin lesion, 301
Syphilis of jjrostate, 204

of stomach, 08

Tanner's ulcer of skin, 298
Tendon-sheath tumors, 318
Tendons, 313

of hand, infection of, 313
transplantation of, 314
wounds of, 314

Test, galactose, for liver function, 128
phenoltetrachlorphthalein, for liver

function, 128
for urobilin in urine and feces, 128

Test-meal, renal, 143
Testicle, tumors of, 216
Testicles, 209
Tests, laboratory, for gastric ulcer, 47

for occult blood, 113
Tetanus, 280

late, 281
magnesium sulpliate in, 411

Tcthelin, 444
Thymus death, 241

enlargement of, x-rays in, 455
Thyroid tumors of bone, 301
Tongue, nervous furring of, 19
Transfusion, blood, 385, 445
Transplantation of bone, 365

of fibula for humerus, 368
of tendons, 314

Transportation of wounded, 250
Trauma, sarcoma of bone and, 364
Traumatic asphyxia, 238

shock, 237
Trench nci)hritis, 175
Trenches, operating room in, 249
Trigonitis, chronic, treatment of, 199
Tubercle of skin, 302
Tul)erculosis of prostate, primary, 205

pulmonary, hypoi)hosphitcs in, 407
x-raj^s in, 455

renal, 176, 192

'i'uiiior autolysates in trealmciit of gas-
tric ulcer, 52

giant-cell, of bone, 342
amputation in, 345
recurrence of, 319
spontaneous disappearance,

of, 342
of pelvis, 350
of ])halarix, 351

Tumors of lione, metastatic, 358
thvroid, 361
renal, 193

tendon-sheath, 318
of testicle, 216
vesical, malignant, diathermy in

treatment of, 197
mosothorium in treatment

of, 197
Typhoid fever, vaccines in, 452

gastritis, (iO

UiXEit, duodenal, 23, 83
cheniism of stomach with, 88
differential diagnosis of, 84
gastric juice in, 38
hyperacidity and, 86
new symptoms of, 84
perforation of, 85

gastric, 23
adrenalectomy and, 40
and cancer, 53
and hyperacidity diet, 30
carbohydrate factor in treat-
ment of, 28

cause of, 33
experimental, 31, 39

bacterial studies in, 38
effect of gastric juice on, 35

gastric juice in, 38
gastrojejunal, 53
perforating, of foot, 300
tanner's, of skin, 298

Umbilical dyspepsia, 72
Unit plan for base hospital, 250
Urea excretion, Ambard and Weill's co-

efficient of, 152
Ureter, stricture of, inflammatory, 19
Ureteral calculi, 179
Ureteropyelitis, gonorrheal, treated \^y

antimeningococcic serum, 187
I'reters, 179
Urethra, 221

carcinoma of, primary, 223
posterior, cysts of, 225
prostatic, new growths of, in rela-

tion to tuberculosis, 226
Urethral lesions, high-frequencj' current

in, 224
I'rinary findings in hepatic disease,

130
Urine color test in gastric ulcer, 52
Urobilin, test for, in urine and feces,

128
Urticaria, 303
Uterus, cancer of, radium in, 437
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Vaccinations, combined, 450
Vaccines, 448

in asthma, 451
autogenous, 449
commercial, 448
in gonorrhea, 451
in pneumonia, 451
in puerperal fever, 452
sensitized, 450
typhoid, 452

Varicocele, new operation for, 217
Venesection, 454
Vertigo, gastric, 71

Vesical tumors, diathermy in treatment
of, 197

mesothorium in treatment of

malignant, 197
Vessels, abdominal, arteriosclerosis of, 83
Visceroptosis, 58
Volkmann's contraction, 309

W
War neuroses, 229
Wound treatment, 247, 252

air in, 254
antiseptics in, 252
Carrel's method of, 256
continuous irrigation in, 256
Dakin's solution in, 254
irrigation in, 259
lymph lavage in, 260
open, 252
sunlight in, 254

Wounded, transportation of, 250
Wounds, excision and primary suture of,

261
foreign bodies in, 273
granulating, 262
gunshot, 250

Wounds, gunshot, drugs in treatment of,

251
general, 250
of joints, 263

bacteriological control of,

265
first treatment of, 263
hyperemia in, 265
position for ankyloscd

joints after, 261
resection after, 267

of hand, 263
location of foreign body in, 261
phenol in treatment of, 428
quinine hydrochloride as a dressing

for, 435
salt sacks for drainage of, 260
secondary hemorrhage in, 262
of skull in war, lumbar puncture in,

239
of tendons, 314

X-RAY diagnosis of gastric ulcer, 41
X-rays, 455

in enlargement of thymus, 455
in gas phlegmon, 280
in pulmonary tuberculosis, 455
in skin diseases, 456
in uterine fibroids, 456

hemorrhage, 456
value of, in diagnosing esophageal

conditions, 22
in venereal buboes, 457

Yeast, 457
in beriberi, 457
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